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(57)Abstract: 

PURPOSE: To provide a device and method for preparing 
disassembly/assembly drawing with which the disassembly/assembly 
drawing of an assembled composite object composed of plural parts 
can be easily prepared. 

CONSTITUTION: This device is provided with an input part 101, shape 
data memory 105 for storing the shape data of parts consisting of the 
assembled object, memory 106 for storing assembly process data 
composed of assembling parts and assembling directions, arithmetic 
part 102 for displaying the assembled object on a display part based 
on the shape data, and means 109 for deciding the arranging positions 
of disassembling parts constituting the assembled object based on the 
assembly process data and the shape data, and the disassembly/ 
assembly drawing is displayed on the display part corresponding to the 
decided arranging positions. Thus, the disassembly/assembly drawing 
can be automatically prepared, and man-hour for preparing the 
disassembly/assembly drawing can be reduced. 
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g^Xttllftp B »I»rog8i 19 0 1 icspfrftic** 
I902i?fc5„ r<DJ;5^^>'T f ^^^*;s'i!'^li, SP 
p R p^Sr®^-rS]I^SiJ#^co^«S(D x tt*(p]©ft 

*** £ */Mt«r -^n^ix** 5 r t «ct 9 ftgv f 

MZo^XftoX*>$$^X-i>£^U ^tbSH-g^Wf 
o-ctiv^. i o 5\zt*>xi$^xi> 

7A1 8 0 ltt^FRi:**. /^yf^y^??^ 

[0 0 2 5] ffl, ir^*?!^^ ^tfy^-XSr/fl^ 
5*0Sll^fco^T»TfcJWtt&fclWir6. 04 4 

-^■•r-h-c&s. *aS4 4 o i-ett, ^icostSiirft 



5 SB p°p (DW^=f- * ^^P^T IKJtS ft 5 SEffi wffi 
S&g&Etfl&tf. M4 4 0 2m %i&<om$M 

tto teS4 4 o »#^©gi5p o pCD y * h-cfos 
s«a#gi5p a p y x h ^xfrbu&mff -9 o>% i 

44 0 4m UiL^-mf— 9<D2&B<DUtt : &&frb 

Wc'&<Dmttn&\z<>^xmiLmfr(oMic!!i}m4 4 0 s~ 

M4409 *&«4 4 0 5 "Ctt, i!fl#gpp 0 p 

CD/^^V-r-O-^y^^^W-fSo &K&34 4 0 

6 x\t, &mttn& yxh fc^snsajfi*-*" "*ts* 
rs^p^f^v^tfy^fcJMJi-a. M4 4 0 7 

9 v t^tmm-rz z 5 

*4rf+^-r5. 4aa4 4 0 8-c?H:, li^ffiatria^A 

5. »S4 4 0 9-Cli, ^tiic0^ofcffi^p 0 p«5r« 

[00 26] 14 5(£*Q!3I4 4 0 7 <DP*fflft:7 n— ^-y 
- hSr^-fo ^34 5 0 1 Xit. mttn&O^V^fj 

5 0 2 Xti, 5 0 1 Xftfi, Vtz¥WM t W3&tt& 

Fo^t^T xk<D%&&#£>Z><, loco 

14 5 0 3m ^:*^ ; e^^<w i l £ ii:i6l^-ov^T, *&^A»P> 
0 i-fS. MS 4 5 0 4m *Q!34503-C#£>fc:8g&t9 
[00 2 7] *IHfi«K:i:5»«MftfiHfP«ollff«Sr 

0 4 6 ~n 4 8 (c^-r 0 m 4 6 ^,Kcofcfccoms;p 0 p 

<D%J$.im<DmmXhZ» y°V— Y 4 6 0 l {C^/V b46 

0 2 iSffi#Spfp, yi/-h460 1 -iS^iSa^gpfp-C, si? 
;Wh4 6 0 2C0i!fl^[R)^4 6 0 3T*fo5i:1-5o 04 

I5atc*0!ffi4 4 0 5*3<tO t i!il4 4 0 6 9^a#^iPp 

co/^^VT f w> / ^5'^^4 70 l&ximttn&v* 

Wr-{l/>fT$y?x. i 4 7 0 2£r3jLffl1-5o ftJ-, MS 
4 5 0 l(rj;i9. ffi^pp^^^rw -y^v9^A 

7 0 2CDIR^4 7 0 3, 4 704, 4 7 0 5, 4 7 0 6 
*»P>iB#*lBl4 6 03tS»*(fil^iti»4 70 7, 4 
708, 4 70 9, 4 7 1 04:§ltfc*-t-„ JJC^S4 5 
0 2JCj;f9^EiS|4 7 0 7, 4708, 4709, 4710 
irftiSaW-SpfpCO/^^y^^ ^?iKy?X4 7 0 1 
4711, 4712, 4713, 4 7 1 4 Sr3?tH1" So 
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ftftftSU 5 0 3 \z £i>)itt}&mm><offl<Dfm, 

9, 11^4 7 0 3~^4 7 11, 7 0 4~££ 

4 7 12, H^4 7 0 5~£^4 713, Tf£4 7 0 6 
~££4 7 1 4£fgfcti1-3. $P)iC«ia4 5 0 4-C^ 

t %&®<vmm<o 5 ufc^o tei 4 7 

(41I&4 7 0 7 1 1 <DimZ&$}Mbi-Z. 

H4 8 (4, *&&4 4 0 8lcj:9gfflLfc;&8Si:4 8 0 1 
•C«a#gBp°p4 6 0 2SrM#*rR]4 6 0 3 tS*f^lRli-^ 

SBAfcgag-t-s Liti^x, mtf&s>t®. 

ffittSBA£5^LT&A£IBei-5r£as-t?#s„ :ti 

[0 0 2 8] *38W©)Efctt©lllifl«:SilTlcS*-*-. B 
2 0 (4. 11 1 ©4MMaScHf^J*36«fc*v^-C, ffi#l#|pJ 
A^n ^7^2 0 0 1 £iI;&D-t-5 £#(C, «1^b p p# 
U^n^A 1 0 9*am#Gl*#*Lfc»{*«fi»» 
7*n^7A2 0 0 2 {£, ^0^13**^ O ^7 A 1 1 
0fcfi«#lSlA*:/ci^9A2 0 0 llCioTA^I^tl 

fc«U6#i*n?&*1-3 4 5 bfc#ft?*&i:ia*^7°n ^ 
7 A 2 0 0 3 fr^MLfc^t6#^E|-efo2>o S^ftA 

^7"o^7A200 1(4, A*if 1 0 1 4(3 a—?© 

v p = (V.xv.) / I V e xv, 
rt»ft/WIW-#7 , 'n ; 7'7A2 1 0 214, Jtftfc^lBA;* 
*!) 2 0 4fr<±>Jfr<9ttl l m%-W&<ny * h&K**fU 
^t&cDf&AeoiBjSifcSfl*'** h/uv p <Df*j^£ff-» 
U *©«P©*/jN«SrfHM-5. m£D min £1*5. 
ftit*fnt-l7'n^7A2 1 0 3(4, jS&ttSPA^y 
2 0 2 4 9»^#(t'5gPp 0 pSr^fc*U ^ft&O&A© 

T£&<D&mm*B#7 ! - 9 1 o 5*>biR9nii-. *nf> 

V= (D min -D max -D const ) 
^rLT, J&Uef—if 1 0 5 4 9*a#Spp°p©fit«M 0 £K 
•Jfc'U ^ft^ h/WV^P>*»fc^Sl'v MJ 7**M 
v &M11tmA&m Ll/^p D D ftii LTJI2#7*-* 1 0 

M=M V *M 0 

IftftS^lBfiiftllP^B :/7 A 2 0 8 (4, Lfc 

»ft»ft«ra#»*«fi^*y 2 o 4ici6jp-f5o 

[0 0 3 3] *fWa*«SrfflV^Tftft»ift»»^ 
n!/7A20 0 2*5WIMiftBI*rfPriWSJ!Cl«rRilf 
5„ HI 2 2 (4, 2 OOgPiS. 2 20 U2 202 
X btltzftm&^LX^Zo U& 2 2 0 1 i>mttft&& 
d°p, ftA 2 2 0 2 #»f<fr«fii:f 3. ^h^2 2 0 3 
(4, U&2 2 0 2®a#*lR)V (l «r**LTV5, 
fp]-^^ hA-V e (40 2 2(r*5V->TJffiB(rSiI(C#8(r/J»?) 
[PlC5ffil^<0*[p]t-f-5. 112 3(4, flUI*l*l'<^ HA' 

V t = (V.XV.) / I v.xv, 
fc£U V t (41212 3\£#\^X^1ttlfrbftZ. 



n^7A20 0 2tt*$mljftAjj7°vy7J*2 0 0 1 

* 1 0 5 tffi&^ffix-;? 10 6 £«j*2f|pK«* 
bttA09ttt*ft£U 1 0 5^9?*-*: 

[00 2 9]i21 (c^l*fS]Sr#lt LfciftftttAfMb 
7*n ;/7 A 2 0 0 2 ©-Hl60lJ©fl?J!fclIl£^1% #(1(1 
fcSK^L^n ^7 A 2 0 1 14, Jfift^MUT*-* 10 6 

20 2*34tm#*(pip {; ey 2 oskhmm-s. 

1 1 2(4, K£|Uff*affAKttttttA*Ji 
^#(45tt©*|piSr*1-t>«)-C, mtiL^t 
1"o r*l£V a »f***»A**!J 2 0 

4(4, fo-5ifi5i:¥)«^77^W©#)ii^7 1 2/7 , -CSt9 
W-(4fcSi5p 0 p©y^ hSr»«rt-f?>t©-Cfc5. Wft^rlfilfr 
ffiii:«¥I^M7'n/7A2 1 0 1 14, flUft^ 
(R)A^7 5 n^7A2 0 0 1 4(3^«l*fPl^^ h/W e .«r 
iSf+*-fp]^*y 2 0 8 4 

* h/uv.«rK*«b, ^T©S (3) \c£oXmmij 

V a <D®&^<? h/wv p SrW-Jli-*. 
[0 0 3 0] 
[*3] 

J XV. -(3) 

o^7A2 10 4(4, £1T©^; (4) Ciot»tt«fi 
(D^W)^? h/wvSr**?), fcfcb, D const n*&a» 

[003 1] 
[«4] 

*V a / (V p -Vj - (4) 

5fc#t&tN C(OH-at(4£lT©S: (2) (C45. 

[0 0 3 2] 

[*5] 

- (2) 

v e brnttfifa^t HA'V. (rSE**lRl*»fe0 2 2© 
IftftAfcjLfcH-Cfc*. ^F^23 0 1 (4m^*(Rl^ 
^ h/W e "CfcSo B2 3<D!ffi®lCfiii:/«C*(R]^^ h/P 

v t (4, ffi&Jjfa^t hA'V. tSitd^o, «a#*fp]-< 

K;WSrjE^t:Lfc^^ h/W-C&S. LfcdSoT, V t (4 
£1T©^: (5) -C'3fc»P>tt5. 
[0 0 3 4] 
[»6] 

J "(5) 
h/V^2 3 0 2 ti"5 0 
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Ioo3 5] «»#isjv. &wt<9 h^k-rs^m 

©fcf*#fl'<* h/WV a (D&m^? h*V p 14, 13 2 3 
-m^fi^:? h/V2 3 0 3i:/i5. SJ^^ h^V 

p (4, v t tmm^ffl&%ftv e iSE*©"c, v t 

v p =v t xv e = (v.xvj / 



(6) -?3fc«><bft5. ' 
[0 0 3 6] 
[*7] 

I V .XV I XV. - (6) 



Pmtk'MOtM-7*jr i ?*2 1 0 2T?(4. SJ#«r*SSffl 
2 2 0 1 <DmM.<Dm.ffl$.b®&'<? b/^2 3 0 3£>rtS( 
©*/HI£3fc*5<, U 2 2 ^t?lt, IH 2 3 t *J 
5 . HXS 2 3 0 4 t ©rt»#*/hfc* 9 , *co<t(4 2 3 
0 5(^/j:5o rt«Hft*«H-llt^n^9A2 1 0 3 

-m, m#sp D °p2 2 o 2 ha- 

2 3 0 3 t<Dftm<OWtjzmZ#i#>Z>, H 2 2 

02 3lC^-ft*3!9, H£2 3 0 6 iS^^ h^2 3 

0 3©rta***t*9» ^©ffi(42 3 0 7i/i5„ ft 
fc, S/JMB2 3 0 5i>*h§C±fe2 3 0 7&5K £, *<D 
mi-2 3 0 8©<t5<C^5. 2 3 0 8(0|t^ib*)^^C 
*£»fc-3£i:2 3 0 9£§l< i: 2 3 1 0 fcfcS. 2 3 

1 0(4, h/Kh-COfMB**©^ »f+#fa2 

2 0 3 -C&l^ 2 3 0 3 fcSUg 2 3 1 

SM* h/W2 3 0 3^(Rj^ti*2 3 1 OSrS^^ h 
/V2303 tilSttlp]^ h;W2 2 0 3cOF fe 3aft?SiJtV««t 
V\ r<Di5^LT^Sb*2 3 1 K4l+^-Ct5. «ft 
&ft 2 2 0 2 SriBftfclR] 2 2 0 3 \Z®W)&2 3 11 fc*(t 
WMW<&i:, H24©J;$K:*0, «H#lRlrt»feJ!. 
&&H2 6"C*i"J:5K» »ft**«2 20 1 t«a#SC 
£2 2 0 2©*J!c*)»^4v^4WIHftatH*#e>*t'5. 
[00 3 7] El 2 6 (cmH*(R)Sr#lt LfcfcftWfiiWtt 
■fnifyKnVm.ya—^-f a ftM 2 6 0 1 -?(4, fll 

V= (D mln -D max -D co , 
fc«U D. ln tt % «iS2 6 0 8-C**fcrt«(Oft/h 

ffi, D^te, &S2607^#»fcrt8i<o*:*:ft, D 
const (4-)gfi©l!8IWtt, v a imtttift^t WK v 
p (4&S2 6 0 6 ^a&fcJJUHMMFrtl'** h/K V a 

!4«yi2 6 o bAsvbz. 

®M2 6 1 0T?(4, »BUT»»R«K4ofc|ift»fi 
[0 0 3 9] *H1S^-C«, YfrbtoWBttk* 

*>AV\ 

[0040] H 2 7 JC, Ell fttf 0 2 tefcttSiaf+ftfl 

»yn^7A i o 9<oii\ztotr>ttm<oimixmist.2 

7 0 1 Sr^-fo ¥IW?it»fc'L/D ; /7A2 0 1 14. 

*r*«u ai*»fl^*y 2 o 2*s£xmtt%fa** 

9 20 »tt#ftl 1 214, 



tf. &&2 6 0 2-CI4, fcft^JBf*— ^rtOilfB© 
#H^yy^O»#«fi«ria#»*«|Jfti1-4. &32 
6 0 3T?I4, ^tfBOfW^yT^fe*!*©*)*:* 
fy^toV^ift^ tea 2 6 0 4 HtttS 2 6 1 0 &jS 
ffl-TSo teS2 6 0 4T(4, %tfE<D%ffi*7-y7<r>Utt 

6 0 5t(t «iitti*^lM*#i*#¥f?-e*ai»£5a» 

&S2 6 0 6T?(4, 
V p £±fE©:£ (6) f-ioTfUf-rSo &S2 6 0 7 

JMSU loio©W^fc|9!|JlftW*WOrt»Srl+* 
U t©fi©4i»of^ISr*65. «iI2 6 0 8t 

(4, *a^^ B ° D <Di-'<-cro]i^m«^^7 ? -^d^ 
k*«u ioiooajfttjjuiMiW*rtoi*rtitw» 

U J&wttiD^d^ft/JMB***^. M2 6 09T? 
(4, ft/J*flW»6****5IS\ $5>{c-S*5r§lv^fcffi 

1H-5. ^»^^ H^SrVt-fSi:, SXTZ>#, (4) t? 

[0 0 3 8] 
[&8] 

st ) / (V p - V a ) *V a - (4) 

ttjffJMBB**!; 2 0 4(4, fcSfflit^lii^rs'T'eiW 

©f*5. g^B^tUyn i /7^2 7 0 2i4, IMtffiA 
Srifi^SCffi^^!; 2 0 2*»P>|g^fc*L, ilfl#»*-aiSi* 
0#Sr^D o o7<*y 2 0 4*>6K*«U mttSRatm 
ftaf^affiOMOttftkffiSrJIM^-* 1 0 5 LT 

[004 1] rtffig/J^W-^^a ^7 A 2 0 5 (4, Stt 
ffi^tti7'n^7i> l 2 7 0 2i!?m#S|5fnt«aftSr^S5ia 

5o rt«**:fiItf^7'D j/7^2 0 6(4, »ft»fi^* 
y 2 0 2£9fc*tttt5»fa&a*;£U ^^^(DgPifD 
OHjft©fl[«Mi*r»*W-^ 1 0 5*»6dR0 tW. **t 

A2 0 7I4, ±IEO^ (1) KlJ:oT!|i#«fi©|M^< 
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9 hMZXibZ. *LT, t,nWA%Sxd> 
&fiM e MMfcTU &W}^9 h^V^fcjfc&fc&tN' 

h U y9*M v td»ftfc«M«ri|f Ll^gpp B p&gi UTJg 
ttx-^Jcgt&t?. rtf>f+gf4±iE<A5S (2) KJ; 
5 0 »«-**«BfiiaiO^B^5A2 0 8 fit, 
L;U&tt&p 0 p£ffitt8^B5ft>*!J 2 0 4 ICil^-fSo 

[0 0 4 2] *fc, A^^J^^-cm#Si5D p B ^li)y 

0 9 #£*MraH*f&fcf SJIBIfcttWf 
5„ @2 8ll 200gPf n 2 80 U 2 80 2^Jfi^fi: 
TfcftfcttlBSr^LT^S. 3$p°p2 8 0 1 tffctfff** 
D n p, 8pp p p2 8 0 2^iffif=tgi5iat-t"?>o h^2 8 0 3 
14, ^ n °a2 8 0 2©jift*lR)Sr^L.TV>5. 31*. 
S^ft^D ^7A2 7 0 2tt> mtt%&n& 2 80 U 
mttftiB, 2 8 0 2 <£>ffi©^«ffi£&fcti U @2 9 fc^-f 
4 feDfflffiI2 9 0 1 ifcCig2 9 0 2&#5 C 
rt«*/hffiffg7 p n^7A2 0 5"Cf4, ffi290 1 tffi 

290 2<Dm&<Dmmm.kMtt3jfa2 8 o 3 tro^ai^ 

g/Jv|I£#«>-5„ IH 2 9 <£>0!|-et4, HI 3 0 (c^-f i *s 
?>, ffi2 9 0 1 0 0 1 t*^^ h;W2 8 0 3 

©rt»#*/.MJ:* 9 , -?:<DfiS{43 0 0 2irft5 0 
f*J«fft*«ff-g:/n ^5A206 T?f4, ffittSSfi 2 8 0 
2©H^<D0^ffitiia#^(R]2 8 0 3 t©rtgfSrf+#1- 
•5o Hl2 8^J-ett, EI3 OKSrf i*39, H^3 0 0 
3fc»tt#ft2 8O3©rt«#**i:*0, *<DflH*3 
0 04t/f5. &/JM63 0 0 2;5>e>*;tt63004£ 

*6K:*)fod»Cit>JB»*:-«*3 0 0 5£§|< i 
&SAI4 3 0 0 6 i **. ftttttA 2 8 0 2 Sr«ft#*(p) 
2 80 3t^»*3 0 0 6«rt¥ffSIM!r*3i» 031 
CD J; 5 2 8 0 1 t«a#SPp°a 2 8 0 2 ##Ht 

[0 0 4 3] *Hlfc0!|-Cl4, ««4SDOHA*rtatf©IC 

sHMBtfifff*'**^* i/9tfv9x*hbfr 
Ei 2 1 ic^Lfc^^iBj^^aufc^gpa^iiiT 0 

p A 2 0 0 2 ^9 A£*I*&A, 

[0 0 4 4] ftic, *«WKJ:53EKtto**«©«J« 
13 2^-fo El 3 2 (4, 1212 7©»M^ffl^n^ 



y^&mzLtcmttnd^^?v97j>>2 7 0 it, m# 

g&p p ptf>gHttS i »tt£^l35fp<A&fl4S©*tJ£ 
l**fl^6#JS»ffo*:/»* r 9.fc3 2 0 1 fciftfqufc 
tW-CfcS, 12 3 3iH3 4*fflV^*f*S3l*f^*^n^ 

7 A3 20 i<DW)ft&®.mi-5o n&mtttfi7*yyj* 

3 2 0 111 &fm$im-7n9'yj»2 7 0 2 

zgimv. «*.tf*«>*i>*ttJM-3. S3 3o«-c 

f4, 8ttiffi2 9 0 l#gttffitfettt7*n^7A2 7 0 2X 
VmZH. M'b3 3 0 lWP>ti5. £fc, 0#S8>Pp 
fi:tt^M7 ,, ni/ 7 A2 0 7 i:'9mf : t§l5p o p^»'<^ h/V 

3006 z^mv, mmm<DM<b3 3 0 1 ^^9 

h/U3 0 0 67t*(t#ftL-fc^3 3 0 2Sr*ft6o * LT 

£3 3 0 1 tjH3 3 0 2<&ra&#££»#*raMfc7*-* 1 
0 5 JciiJp-rSo rft***i-5iH3 4«>J:5Ji:. 0. 

M3401 tsftMBtim 1 1 t>\z.$tmt$ s„ ttf&m 

340 11*, HI 3 4-CJ4-^«»T?«Ufc^, ^#£3? 

[0045] rfrs^fc^r «a#l(Bfi 
(D^m-<9 h/mmhm-sim:, -sffiwitwD const 

[0046] El 3 5 tt, ftttAA i i <Offi 

* h^3 5 0 1 if 5. Spp p p3 5 0 2 i$Rp°p3 5 0 3 5: 
«a#*lPl3 5 0 4-C«i^.#(t5i-r?>i, BSM«3 5 0 
5 i #5. 3 5 0 4 H3Uft$ffl 3 5 

0 1 mattftfc*, 3 5 0 1 A^feJlfcJl^rti 

©|*|l]3 5 0 7tt2l»©Btll]3 5 0 5£*L<**. i 
r 5^, SPp b p 3 5 0 8 tUSx 3 5 0 9 SrffiSr^rp] 3 5 1 
0 fia^fl- (t?>#^> KKtt3 5 1 1 i&9 3 5 0 5i 
WC***-C**^ «»#|tQ3 5 0 ia»&£fcJH»tt 
±©BfiW3 5 1 2 {4 3 5 0 7|Clt'<-C/h$< S# 

^fflSlEli UTtt^9iC< <4oTL4 5» Mlt 

S<*4. «Atf, raD const Srft* (7) 

[0 0 4 7] 
[ic9] 



eor,t, ^1- (V.. V.) 2 

[0 0 4 8] fcfc'L, V a tt«iW-*[pI^^ h/W, V e 14 
WfklSfa^ hfr, CttlEOjaRii-*. 03 
5 iC*3(t-5SSfp 3 5 1 3 iSRiFp 3 5 1 4 Srifif-t*^) 3 5 
1 5-CiB*#ft5«^, m#*[«0 3 5 1 
10V<? h/W3 5 1 6<0^»»t±<0fi$ 3 5 1 714, 3 



• (7) 

5 1 8<£>ft$#V a iV e <OrtgfOJte*f4Si35c5©-e± 
fficoiC (7) <D^Si/i5„ ftoT, Mtns 5 1 9Sr, 

±fs<D5£ (7) •cf+©-rti«, «aa:^[6]imi^*fR)<Dia 

b-f %WtV±.<OWm 3 5 2 0«r-JS«[CK:«or 
i*s-et 5. 
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[o o 4 9] jjctc, HteL&<rmmzZ<oXft, lofo 
T , 12 4 9tcr©«fc5ft*a:£ft©0!l£:TH% H49K* 

Lfdifl&ftfi, SPiS 4 9 0 1, 4902, 4903C3 
o©«fi*>fe«5. r©«fc5&ifl3ift©#3\ 9 
0 1, 4 90 2, 4 90 3©JgK»*:ft-C5wif4t?t 
ftV\ £-fgpft4 9 0 1 S$p D p4 9 0 2 t g|5 

p p p 4 9 0 3 %m%-$LXtz'&, U& 4 9 0 1 KiBl*#»t ft 

[0050] Z.<D£o umiL&omsL^wf-f tt. « 

H 5 0 ©*KStaT?£ -So ftftWW*, 0 5 1 

*Ufcito/u- h 5 1 0 1 4>bc»$Sr*t. 
otStS4 90 1 © Sp D °p 1 , SSft 4 9 0 2 , 4 

9 0 3©8Bftl"</W42, IH$p d p4 9 0 2 £ 4 9 0 3 fcjjfl 
3t-SLX*.V7Ty J ev7y ©W</W41 tftS. 
[0051] fctf^Tyir:':/!) 

5201-Ctt, »ftfi**J*-r5»fi©J^fcaft56Ttt« 
-C©»fitt«a»e)*5»«W*-^SrA*r*. &S5 2 

0 2 -CI*, H5 0-C*Lfc*!te, &#Spp°p, 
iiflSr^rpJ, «flU'<A^»6*5liA#Hf f -^«rA*-f 

•5„ tea 5 2 o 3-m> saa^m^-* om i # a ©i& 
ttu&zm&ttn& y * Mcne-t-st «a 5 2 0 4 -e 

g|5p D p^ov>T«SS^*!!.a5 2 0 5 £*T©*a.3£®ffl1- 

5, «iS5 2 o 5-m, mf+Spia^f-^Ts'-fe^yyo 

^Ty*>yy«r»fiW"<4'-C«-r»ft', *attgpp B p© 
SPp°p u«<a* i o* x.©i&&ttSpp D p©Si5ft u^t/vi o 
v^§£\ 1^Tyi?>:/y©ft#J©gpp 0 pi:#9, &1I52 
05T-tt, yes ©#^#ll£U *&S5 206, 5 20 7S: 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exploded view listing device characterized by to establish a means to by_which an erector 
determines the arrangement location of the decomposition condition of the components which constitute said 
assembly based on data and said configuration data in what has the operation part which displays an assembly 
on a display based on said configuration data as the input section and the configuration data memory which 
memorize the configuration data of the components which constitute an assembly, and to display an exploded 
view on said display according to said determined arrangement location. 

[Claim 2] It is the exploded view listing device characterized by being the control point of the curve or curved 
surface where said configuration data constitute components in claim 1, and the top-most vertices of 
components. 

' [Claim 3] In what has the operation part which displays an assembly on a display as the input section and the 
configuration data memory which memorizes the configuration data of the components which constitute an 
assembly based on said configuration data The exploded view listing device characterized by establishing a 
means by which an erector determines spacing between said each part articles at the time of changing into a 
decomposition condition the components which constitute said assembly on an exploded view based on data 
and said configuration data, and displaying an exploded view on said display according to said determined 
components spacing. 

[Claim 4] In what has the operation part which displays an assembly on a display as the input section and the 
configuration data memory which memorizes the configuration data of the components which constitute an 
assembly based on said configuration data A means to generate the polyhedron which includes the 
configuration of the component concerned from the configuration data of said component, A means by which 
an erector determines spacing between said each part articles at the time of changing into a decomposition 
condition the components which constitute said assembly on an exploded view based on data and said 
generated configuration data of a polyhedron is established. The exploded view listing device characterized by 
displaying an exploded view on said display according to said determined components spacing. 
[Claim 5] In what has the operation part which displays an assembly on a display as the input section and the 
configuration data memory which memorizes the configuration data of the components which constitute an 
assembly based on said configuration data A direction input means of a look to input the direction of a look in 
the case of displaying the exploded view of said assembly, An erector is based on data, said configuration data, 
and said inputted direction data of a look. The exploded view listing device characterized by establishing a 
means to determine spacing between said each part articles at the time of changing into a decomposition 
condition the components which constitute said assembly on an exploded view, and displaying an exploded 
view on said display according to said determined components spacing. 

[Claim 6] It is the exploded view listing device characterized by the assembly sequence of said component, 
and data consisting of assembly like said erector in claim 1 thru/or either of 5. 

[Claim 7] In what has the operation part which displays an assembly on a display as the input section and the 
configuration data memory which memorizes the configuration data of the components which constitute an 
assembly based on said configuration data The erector the erector who consists [ the assembly sequence of 
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said component and ] of assembly remembers data to be Data memory, An inner product minimum value count 
means by which the top-most-vertices coordinate and said erector of components in said configuration data 
memory calculate an inner product with the direction vector of assembly in data memory, and calculate the 
minimum value of the inner product value, An inner product maximum count means to calculate the inner 
product of the top-most-vertices coordinate of said component, and said direction vector of assembly, and to 
calculate the maximum of the inner product value, Ask for the difference of said minimum value of an inner 
product value and maximum which were calculated, and it is based on the difference for which it asked. The 
exploded view listing device characterized by establishing a means to determine spacing between said each 
part articles at the time of changing into a decomposition condition the components which constitute said 
assembly on an exploded view, and displaying an exploded view on said display according to said determined 
components spacing. 

[Claim 8] It is the exploded view listing device characterized by determining the value which subtracted 
[ which subtracted, and set to claim 7 and added said components spacing decision means to the difference of 
said minimum value of an inner product value and maximum which were calculated ] the predetermined gap 
value as spacing between said each part articles. 

[Claim 9] In what has the operation part which displays an assembly on a display as the input section and the 
configuration data memory which memorizes the configuration data of the components which constitute an 
assembly based on said configuration data The erector the erector who consists [ the assembly sequence of 
said component and ] of assembly remembers data to be Data memory, A means to generate the 2nd 
polyhedron which includes the configuration of the 1st polyhedron which attaches from the configuration data 
of the components in said configuration data memory, and includes the configuration of components, and 
attached components, The configuration data and said erector of said 1st and 2nd generated polyhedrons are 
based on the direction vector of assembly in data memory. The exploded view listing device characterized by 
establishing a means to determine spacing between said each part articles at the time of changing into a 
decomposition condition the components which constitute said assembly on an exploded view, and displaying 
an exploded view on said display according to said determined components spacing. 

[Claim 10] In what has the operation part which displays an assembly on a display as the input section and the 
configuration data memory which memorizes the configuration data of the components which constitute an 
assembly based on said configuration data The erector the erector who consists [ the assembly sequence of 
said component and ] of assembly remembers data to be Data memory, A contact surface detection means to 
search for the contact surface of attachment components and attached components based on the 
configuration data of the attachment components in said configuration data memory, and the configuration 
data of attached components, An inner product minimum value count means by which the top-most-vertices - 
coordinate and said erector of the contact surface searched for calculate an inner product with the direction 
vector of assembly in data memory, and calculate the minimum value of the inner product value, An inner 
product maximum count means to calculate the inner product of the top-most-vertices coordinate of said 
attachment component, and said direction vector of assembly, and to calculate the maximum of the inner 
product value, Ask for the difference of said minimum value of an inner product value and maximum which 
were calculated, and it is based on the difference for which it asked. The exploded view listing device 
characterized by establishing a means to determine spacing between said each part articles at the time of 
changing into a decomposition condition the components which constitute said assembly on an exploded view, 
and displaying an exploded view on said display according to said determined components spacing. 
[Claim 11] In the approach which has the operation part which displays an assembly on a display as the input 
section and the configuration data memory which memorizes the configuration data of the components which 
constitute an assembly based on said configuration data, and creates the exploded view of said assembly Read 
the top-most-vertices coordinate of components from said configuration data memory, and the erector the 
erector who consists [ the assembly sequence of components and ] of assembly remembers data to be reads 
the direction vector of assembly from data memory. While calculating the inner product of this top-most- 
vertices coordinate of components and direction vector of assembly that were read and calculating the 
minimum value of that inner product value The inner product of said top-most-vertices coordinate of 
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components and direction vector of assembly which were read is calculated. The exploded view creation 
approach which calculates the maximum of that inner product value and is characterized by determining 
spacing between said each part articles at the time of changing into a decomposition condition the 
components which constitute said assembly based on the difference for which it asked on an exploded view, 
and displaying an exploded view on said display according to this determined components spacing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment and the approach of creating an exploded view 
by which it is created in case the assembly procedure in the structure and the production process of an 
assembly which consist of two or more components, and the procedure of maintenance check or repair are 
shown. 
[0002] 

[Description of the Prior Art] An exploded view is a drawing which took each components into pieces from the 
condition of having combined components, and has been arranged in order of assembly in the direction 
contrary to a direction with a group. Such an exploded view is used when the assembly procedure in the 
configuration and production process of an assembly which consist of two or more components, maintenance 
check, the procedure of repair, etc. are shown. Conventionally, the exploded view was created in handwriting 
based on the assembly procedure which showed a working drawing, assembly procedures, etc., such as 
assembly drawing of a product, and part drawing. Moreover, in recent years, when a user moves components 
with a migration command in consideration of an assembly procedure based on the data which the CAD 
system was used for the product design, created the assembly model of the product created using the 3- 
dimensional CAD system, and created by this 3-dimensional CAD system, the exploded view is created. 
[0003] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional technique, since the 
exploded view was created with the help, it took time amount very much. Moreover, when using the 
configuration data of the assembly created by the 3-dimensional CAD system, the configuration of 
components did not need to be written at least, but in order for an operator to direct the migration direction 
and movement magnitude and to move components one by one, it took time and effort. Moreover, in a 
manufacture preparation phase, in the phase where the assembly procedure is examined, an assembly 
procedure needs to look at whether it is the right, and needs to check a configuration. However, with trial— 
and-error, whenever it changes a procedure, in order to remake an exploded view for the decision of an 
assembly procedure with a help, there was a problem that a man day started very much in it. 
[0004] The purpose of this invention is to offer the equipment and the approach of creating easily the 
exploded view which can check an assembly procedure easily. 
[0005] 

[Means for Solving the Problem] In what has the operation part by which this invention displays an assembly 
on a display as the input section and the configuration data memory which memorizes the configuration data 
of the components with which an assembly is constituted based on said configuration data A means by which 
an erector determines the arrangement location of the decomposition condition of the components which 
constitute said assembly based on data and said configuration data is established, and the description is 
shown in having displayed the exploded view on said display according to this determined arrangement 
location. 

[0006] Data specifically consist [ the assembly sequence of components, and ] of assembly like said erector. 
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Said arrangement positioning means The inner product of the top-most-vertices coordinate of the 
components in configuration data memory and the direction vector of assembly is calculated. While calculating 
the minimum value of the inner product value, the inner product of said top-most-vertices coordinate of 
components and direction vector of assembly which were read is calculated. The maximum of that inner 
product value is calculated, spacing between each part articles at the time of changing into a decomposition 
condition the components which constitute said assembly based on the difference for which it asked on an 
exploded view is determined, and an exploded view is displayed on said display according to this determined 
components spacing. 
[0007] 

[Function] According to this invention, the inner product of the top-most-vertices coordinate of the 
components in configuration data memory and the direction vector of assembly calculates by the arrangement 
positioning means. While the minimum value of the inner product value is calculated, the inner product of said 
top-most-vertices coordinate of components and direction vector of assembly which were read calculates. 
Spacing between each part articles at the time of changing the components with which the maximum of the 
inner product value is calculated, and constitutes said assembly based on the called-for difference into a 
decomposition condition on an exploded view is determined. Since an exploded view is displayed on a display 
according to this determined components spacing Automatic creation of an exploded view is attained, the 
activity currently done conventionally that an operator directs the migration direction and movement 
magnitude and moves components one by one becomes unnecessary, and it becomes possible to reduce the 
man day of exploded view creation. 
[0008] 

[Example] One example of the configuration of the exploded view listing device by this invention is shown in 
drawing 1 . An input device 101 consists of equipment which receives data from alien machines, such as the 
device and communication device which incorporate the directions from users, such as a keyboard and a 
mouse, and a floppy disk drive unit. An arithmetic unit 102 is constituted from a CPU, the data in a store 103 
are calculated by the program memorized by the store 103, or data with an input device 101 and an output 
unit 104 are exchanged. A store 103 is constituted from RAM, a magnetic disk, etc., and memorizes a program 
and data. An output unit 104 consists of devices which deliver data to alien machines, such as indicating 
equipments, such as CRT, a communication device, and a floppy disk drive unit. 

[0009] The configuration data 105, the assembly procedure data 106, the configuration data input program 107, 
the assembly procedure input program 108, the components migration program 109 with a group, and the 
exploded view display program 110 are stored in a store 103. The configuration data 105 memorize the 
geometric information on an assembly. The assembly procedure data 106 memorize the components 111 with 
a group, and the direction 112 with a group for every sequence of assembly. The configuration data input 
program 107 incorporates the geometric information on an assembly from an input device 101, and stores it in 
the configuration data 105. An assembly procedure input program incorporates components with a group, and a 
direction with a group for every sequence of assembly from an input device 101, and stores them in the 
assembly procedure data 106. In a certain assembly procedure step, from the configuration data of the 
components 1 1 1 with a group, the configuration data of components [ finishing / attachment / already ], and 
the direction 112 with a group, the components migration program 109 with a group calculates the components 
location with a group on an exploded view, and changes the components location of the components with a 
group in the configuration data 105. The exploded view display program 110 outputs the configuration data 105 
to an output unit 104. 

[0010] A user inputs the input of the configuration data 105 and the assembly procedure data 106 using a 
mouse and a keyboard, or it inputs the data which created data through a network, a floppy disk, etc. by the 
alien machine. 

[0011] An example of the exploded view creation approach in this example is shown in drawing 43 . In 
processing 4301, the arrangement location of the components in the configuration data and the assembly 
completion condition of components which are set as the object of assembly is incorporated. In processing 
4302, the assembly procedure data which consist of an assembly sequence of components and data of the 
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direction of assembly are incorporated. In processing 4303, the arrangement location in the condition of the 
part shape, the arrangement location, the assembly sequence, and having decomposed from assembly about 
each components which constitute an assembly is calculated. In processing 4304, a part shape is displayed 
based on the arrangement location for which it asked by processing 4303. 

[0012] The detailed configuration of one example of the components migration program 109 with a group is 
shown in drawing 2 . The procedure sequential readout program 201 reads the assembly procedure step of 
each in the assembly procedure data 106, and stores it in the components memory 202 with a group, and the 
direction memory 208 with a group. The direction 112 with a group expresses the direction of [ when attaching 
components with a group to components / finishing / assembly / already ], and expresses it with a unit 
vector. It is Va about this. It carries out. Moreover, the finishing components memory 204 with a group stores 
the list of components attached by the procedure step before a certain assembly procedure step. The inner 
product minimum value count program 205 is attached from the finishing components memory 204 with a 
group, reads the list of ending components, calculates the top-most vertices of those components, and the 
inner product of the installation direction, and calculates the minimum value in it. It is Dmin about this. It 
carries out. The inner product maximum count program 206 reads the components attached from the 
components memory 202 with a group, and takes out the coordinate value of the top-most vertices of those 
components from the configuration data 105. The inner product of those coordinate values and a direction 
with a group is calculated, respectively, and the maximum in it is calculated. It is Dmax about this. It carries 
out. The components repositioning program 207 with a group asks for movement vector V of components with 
a group by the following formulas (1). However, Dconst It is the clearance between the constant rates defined 
beforehand. 
[0013] 
[Equation 1] 

V=(Dmin-Dmax-Dconst) *Va — (1) 

And it is the location Mo of components with a group from configuration data. It takes out and writes in 
configuration data by making into a new components location the value M to which the migration matrix Mv 
searched for from movement vector V was applied. This count is based on the following formulas (2). 
[0014] 
[Equation 2] 
M=Mv*Mo — (2) 

The finishing components addition program 208 with a group adds the components with a group which changed 
the location to the finishing components memory 204 with a group. 

[0015] Next, the principle in which the components migration program 109 with a group creates an exploded 
view using a concrete example is explained. 

[0016] Drawing 3 shows the condition that two components 301 and 302 were assembled. Components 301 
consider as finishing components with a group, and components 302 consider as components with a group. The 
vector 303 shows the direction with a group of components 302. In the inner product minimum value count 
program 205, the coordinate value of the top-most vertices of the finishing components 301 with a group and 
the minimum value of the inner product of the direction 303 with a group are calculated. In the example of 
drawing 3 , an inner product with top-most vertices 401 becomes min, and the value is set to 402 as shown in 
drawing 4 . That is, when the configuration of the finishing components 301 with a group considers the 
direction 303 with a group as the number line, it will exist in a larger field than the minimum value 402 of an 
inner product. On the other hand, in the inner product maximum count program 206, the maximum of the inner 
product of the coordinate value of the top-most vertices of the components 302 with a group and the 
direction 303 with a group is calculated. In the example of drawing 3 , the inner product of top-most vertices 
403 and a direction with a group serves as max, and the value is set to 404 as shown in drawing 4 . That is, 
when the configuration of the components 302 with a group considers the direction 303 with a group as the 
number line, it will exist in a field smaller than the maximum 404 of an inner product. If maximum 404 is 
lengthened from the minimum value 402, the value will become like 405, and when only the part of 405 moves 
components with a group in the direction with a group, each existence region on the number line of the 
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direction 303 with a group of the finishing components 301 with a group and the components 302 with a group 
stops therefore, lapping. However, since the field has touched the way things stand, movement magnitude will 
be set to 502 if the constant rate 501 beforehand defined from the value of 405 is subtracted like drawing 5 . 
If only movement magnitude 502 carries out the parallel displacement of the components 302 with a group to 
the direction 303 with a group, the exploded view with which the finishing section 301 with a group and the 
components 302 with a group were separated will be obtained. 

[0017] The processing flow of a components migration program with a group is shown in drawing 6 . Let the 
components with a group of the 1st procedure step in assembly procedure data be finishing components with 
a group in processing 601. In processing 602, processing 603 - processing 607 are applied one by one about 
the last procedure step from the 2nd procedure step. In processing 603, the current components with a group 
and the current direction with a group of a procedure step are read from procedure data with a group. In 
processing 604, all the top-most-vertices coordinates of components with a group are read from configuration 
data, each top-most vertices and the inner product of a direction with a group are calculated, and the 
maximum in the value is calculated. In processing 605, all the top-most-vertices coordinates of finishing 
components with a group are read from configuration data, each top-most vertices and the inner product of a 
direction with a group are calculated, and the minimum value in the value is calculated. In processing 606, the 
location of components with a group is moved by the vector obtained applying a direction with a group to the 
value which lengthened maximum from the minimum value and subtracted the constant rate further. In 
processing 607, the components with a group which moved and changed into the decomposition condition are 
added to finishing components with a group. 

[0018] Next, signs that an exploded view is created by the processing flow of drawing 6 are explained using a 
concrete example. Drawing 7 R> 7 shows the configuration of the assembly used for explanation. Components 
702 are fixed to a plate 701 with a bolt 703, and, as for the structure of an assembly, components 704 are 
being fixed to the plate 701 with the bolt 705. The direction with a group of the direction vector 706, 
components 704, and a bolt 705 of the direction with a group of components 702 and a bolt 703 is the 
direction vector 707. 

[0019] The assembly procedure data of the assembly of drawing 7 become like drawing 8 . A procedure step 
801 is the sequence number of an assembly procedure, and performs assembly to this numerical order. The 
components 802 with a group express the components attached in a certain procedure step. The components 
shown in drawing 8 correspond to the sign attached to the components of drawing 7 . The direction 803 with a 
group is a direction vector showing the direction with a group of the components in a certain procedure step. 
The direction with a group shown in drawing 8 R> 8 corresponds to the sign attached to the direction vector 
with a group of drawing 7 . In addition, since the 1st procedure step 804 is the case where components are 
placed first, it does not need to specify a direction with a group. 

[0020] First, let the components 701 with a group of the 1st procedure step 804 be assembly finishing 
components by processing 601. In this phase, it is still the assembly condition of drawing 7 . In addition, on 
explanation, in order to distinguish components with a group, and finishing components with a group, shading 
shows finishing components with a group and hatching of a slash shows components with a group. In the state 
of drawing 7 , components 701 are finishing components with a group. Next, processings 603-607 are repeated 
and applied by procedure steps 2-5 by processing 602. If processing 603 is performed to the 2nd procedure 
step 805, the components with a group will be set to 702. This condition is shown in drawing 9 . If processing 
604 is performed and the maximum 901 of an inner product will perform processing 605, the minimum value 
902 of an inner product will be obtained, if processing 606 is performed, the difference of the minimum value 
and maximum will be set to 903, if the clearance between constant rates is set to 904, a movement vector 905 
will be obtained, and the location of the components 702 after migration is set to 906. If processing 607 is 
performed, the components 702 which were components with a group will turn into finishing components with a 
group in the location of 906. A situation while performing processing 603 - processing 607 to the 3rd 
procedure step 806 is shown in drawing 10 . The components with a group are bolts 703 and the direction 
vector with a group is 706. Since the components with a group are bolts 703 when processing 604 is 
performed, the maximum of an inner product is set to 1001. Since the finishing components with a group are 
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components 701 and components 702 when processing 605 is performed, the minimum value of an inner 
product is set to 1002. The value 1003 which subtracted 1001 from 1002 is acquired, and it will become the 
location of 1006 if 703 which is components with a group is moved to the direction 706 with a group with the 
value 1005 which lengthened constant value 1004 from now on. And components 703 turn into finishing 
components with a group in the location of 1006. A situation while performing processing 603 - processing 607 
to the 4th procedure step 807 is similarly shown in drawing 1 1 . In this case, the maximum and the minimum 
value of an inner product are equal, and become like 1101 of drawing 1 1 . Therefore, movement magnitude is 
set to 1 102 for a clearance. Therefore, the location of the components 704 after migration is set to 1 103. 
Furthermore, a situation while performing processing 603 - processing 607 to the 5th procedure step 808 is 
shown in drawing 12 . Movement magnitude will be set to 1205 if, as for the difference of 1202, the minimum 
value, and maximum, the minimum value of the top-most vertices of 1201 and the finishing components 701- 
704 with a group and the inner product of the direction 707 with a group sets 1203 and a clearance to 1204 in 
the maximum of the top-most vertices of the components 705 with a group, and the inner product of the 
direction 707 with a group. Therefore, the location of the components 705 after migration is set to 1206. The 
appearance of the configuration data after processing termination is shown in drawing 13 . An exploded view is 
obtained by displaying this. 

[0021] Although two dimensions explained at this example, this is realizable as it is also by three dimensions 
with this invention. For example, in drawing 14 , 1402 and a direction with a group are set [ components with a 
group ] to 1403 of the direction of facing down for 1401 and finishing components with a group. The maximum 
of the inner product of the direction 1403 with a group and the top-most-vertices coordinate of the 
components 1401 with a group is set to 1404. Moreover, the minimum value of the inner product of the 
direction 1403 with a group and the top-most-vertices coordinate of the finishing components 1402 with a 
group is set to 1405. The thing 1407 which lengthened maximum 1405 from the minimum value 1404, and 
lengthened a part for a clearance 1406 further serves as a movement vector of components with a group. 
Configuration data after moving the components 1402 with a group to drawing 15 by the movement vector are 
shown. 

[0022] Moreover, in the above-mentioned example, although the inner product of the top-most vertices of 
components with a group and components with a group-ed and a direction vector with a group was calculated, 
if the control point of a curve and a curved surface is also made into the object of inner product count when a 
curved surface is included in components, the more intelligible exploded view of the components which touch 
on a curved surface can be created. In drawing 16 , 1601 and components with a group-ed are set to 1602 for 
components with a group. When the curved surface 1603 is included in components with a group, and 
components with a group-ed, also let the control points 1605 and 1606 of a curved surface 1603 be the 
objects of count with the coordinate of top-most vertices 1607 and 1608 in the inner product ******** case 
with the direction vector 1609 with a group. Consequently, the coordinate value of the top-most vertices and 
the control point of the components 1601 with a group and the maximum of an inner product with the direction 
vector 1609 with a group turn into a coordinate value of top-most vertices 1608, and the inner product value 

1610 of the direction vector 1609. Moreover, the coordinate value of the top-most vertices and the control 
point of the components 1602 with a group-ed and the minimum value of an inner product with the direction 
vector 1609 with a group turn into a coordinate value of a control point 1605, and the inner product value 

1611 of the direction vector 1609. The value 1613 which subtracted the amount 1612 of clearances serves as 
movement magnitude of the components 1601 with a group from the difference of the minimum value 1611 and 
maximum 1610. The configuration data after moving to drawing 17 are shown. Thus, although all components 
including a curve or a curved surface are inseparable only with a top-most-vertices coordinate, the exploded 
view which separated all the components can be created by using the control point of a curve or a curved 
surface. 

[0023] In other examples of this invention, the top-most vertices of the bounding box which is the polygon 
which includes a part shape are used instead of the top-most vertices of the configuration data of 
components, or a control point. The configuration of the components movement magnitude count program 109 
with a group which realizes this example to drawing 18 R> 8 is shown. This program adds the bounding box 
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count program 1801 to the components movement magnitude count program 109 with a group shown in 
drawing 2 . The bounding box count program 1801 asks for the polygon which includes a part shape with 
reference to the configuration data 105. The inner product minimum value count program 205 reads the 
bounding box corresponding to the components memorized by the finishing components memory 204 with a 
group from the bounding box count program 1801, calculates an inner product with the direction vector with a 
group memorized one by one by a top-most-vertices coordinate and the direction memory 208 with a group, 
and calculates the minimum value out of them. The inner product maximum count program 206 reads the 
bounding box corresponding to the components memorized by the finishing components memory 204 with a 
group from the bounding box count program 1801, calculates an inner product with the direction vector with a 
group memorized by each top-most-vertices coordinate and the direction memory 208 with a group, and 
calculates maximum out of them. The part of others of drawing 18 is the same as that of drawing 2 . 
[0024] The bounding box which is the polygon which includes a part shape is the cube 1902 parallel to the axis 
of coordinates 1901 of components system of coordinates as shown in drawing 19 , or assembly system of 
coordinates. Such a bounding box is calculable by calculating the maximum of the direction of a x axis of the 
coordinate value of top-most vertices or a control point, the minimum value and the maximum of the direction 
of the y-axis, the minimum value and the maximum of the direction of the z-axis, and the minimum value which 
constitute a part shape, respectively. Before count of a bounding box calculates movement magnitude, it may 
follow the bounding box of all components beforehand, or may be set, and it may be performed during 
movement magnitude count. Moreover, you may include in the configuration data 105. At this time, the 
bounding box count program 1801 becomes unnecessary. The exploded view which separated all the 
components since it became surely larger than the movement magnitude which calculated the movement 
magnitude of components with a group using the coordinate of top-most vertices or a control point since the 
bounding box includes the part shape completely can be created. 

[0025] In addition, here explains this example using a bounding box concretely below. Drawing 44 is a flow 
chart which shows the procedure of opting for the components arrangement on an exploded view. In 
processing 4401, the arrangement location of the components in the configuration data and the assembly 
completion condition of components which are set as the object of assembly is incorporated. In processing 
4402, the assembly procedure data which consist of an assembly sequence of components and data of the 
direction of assembly are incorporated. In processing 4403, after emptying the part list with a group-ed which 
is a list of components [ finishing with a group ], the 1st component with a group of assembly procedure data 
is set to a part list with a group-ed. In processing 4404, processing 4405 - processing 4409 are repeated in 
order of an assembly sequence about the last components with a group from the 2nd components with a group 
of assembly procedure data. The bounding box of components with a group is computed in processing 4405. 
Next, in processing 4406, the bounding box which includes all the components contained in a part list with a 
group-ed is computed. In processing 4407, the movement magnitude of components with a group with which 
each other bounding box adjoins is calculated from the bounding box of a direction with a group, and 
components with a group, and the bounding box of components with a group-ed. In processing 4408, only the 
movement magnitude calculated by processing 4407 moves components with a group to a direction with a 
group, and an opposite direction. In processing 4409, the components name with a group which migration 
finished is added to a part list with a group-ed. 

[0026] The detailed flow chart of processing 4407 is shown in drawing 45 . In processing 4501, each top-most 
vertices of the bounding box of components with a group are made into the starting point, and the half-line 
prolonged in the opposite direction of a direction with a group is drawn. In the case of two dimensions, four 
half-lines can be drawn. In the case of three dimensions, six half-lines can be drawn. It asks for the 
intersection of the half-line and the bounding box of components with a group-ed which were created by 
processing 4501 in processing 4502. When one half-line has the bounding box of components with a group-ed, 
and two intersections, let the more distant one from the starting point be an intersection. In processing 4503, 
the distance from the starting point to an intersection is computed about each half-line. Distance is set to 0 
when there is no intersection. In processing 4504, maximum is chosen among the distance found by processing 
4503, and let it be movement magnitude. 
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[0027] The example of activation of the exploded view creation by this example is shown in drawing 46 - 
drawing 48 . Drawing 46 is the drawing of the completion condition of the assembly for explanation. It has the 
structure where the bolt 4602 is being fixed to the plate 4601 . A bolt 4602 presupposes that components with 
a group and a plate 4601 is [ the direction with a group of a bolt 4602 ] 4603 with components with a group- 
ed. Processing is explained illustrating information used for drawing 47 R> 7 in the middle of count, such as a 
bounding box and a half-line. The bounding box 4701 of components with a group-ed and the bounding box 
4702 of components with a group are first computed by processing 4405 and processing 4406. Next, 
processing 4501 draws out half-lines 4707, 4708, 4709, and 4710 to the direction 4603 with a group, and an 
opposite direction from the top-most vertices 4703, 4704, 4705, and 4706 of the bounding box 4702 of 
components with a group. Next, the intersections 4711, 4712, 4713, and 4714 of the bounding box 4701 of 
half-lines 4707, 4708, 4709, and 4710 and components with a group-ed are computed by processing 4502. 
Next, the distance between the starting point and an intersection, i.e., top-most vertices 4703 - an 
intersection 4711, top-most vertices 4704 - an intersection 4712, top-most vertices 4705 - an intersection 
4713, top-most vertices 4706 - an intersection 4714 are computed by processing 4503. Furthermore, in the 
case of maximum, therefore drawing 47 , let distance of top-most vertices 4703 - an intersection 471 1 be 
movement magnitude among the distance between the starting point and an intersection by processing 4504. 
Drawing 48 shows the condition of having moved the components 4602 with a group to the direction 4603 with 
a group, and the opposite direction with the movement magnitude 4801 computed by processing 4408. Thus, if 
the movement magnitude calculated by the processing flow shown in drawing 45 is used, components with a 
group can be arranged in the location with which the bounding box of components with a group and 
components with a group-ed does not lap, therefore components with a group and components with a group- 
ed can be separated, and components can be arranged. If this is applied in order of the assembly procedure, 
the exploded view of the whole assembly can be created automatically. 

[0028] The example of further others of this invention is shown below. In the exploded view listing device of 
drawing 1 , drawing 2020 is a functional block diagram changed into the exploded view display program 2003 
which displayed the exploded view display program 110 on the components migration program 2002 with a 
group which took the direction of a look into consideration for the components migration program 109 with a 
group in the direction of a look into which it was inputted by the direction input program 2001 of a look while 
adding the direction input program 2001 of a look. The direction input program 2001 of a look incorporates 
directions and other programs of a user, and the look vector from a calculating machine from an input device 
101. From the direction input program 2001 of a look, the components migration program 2002 with a group in 
consideration of the direction of a look changes the location of the components which determined the 
movement magnitude of components from reception, and the configuration data 105, the assembly procedure 
data 106 and the direction vector of a look of an assembly, and read the direction vector of a look from the 
configuration data 105, and writes it in configuration data. 

[0029] The block diagram of one example of the components migration program 2002 with a group which took 
the direction of a look into consideration to drawing 21 is shown. The procedure sequential readout program 
201 reads the assembly procedure step of each in the assembly procedure data 106, and stores it in the 
components memory 202 with a group, and the direction memory 208 with a group. The direction 112 with a 
group expresses the direction of [ when attaching components with a group to components / finishing / 
assembly / already ], and expresses it with a unit vector. It is Va about this. It carries out. Moreover, the 
finishing components memory 204 with a group stores the list of components attached by the procedure step 
before a certain assembly procedure step. The projection program 2101 to the flat surface which makes the 
direction of a look a normal is the direction vector Ve of a look from the direction input program 2001 of a 
look. The direction vector Va with a group is read from reception and the direction memory 208 with a group, 
and it is the direction Ve of a look by the following formulas (3). Direction vector Va with a group to the flat 
surface made into a normal vector Projection vector **** It calculates. 
[0030] 
[Equation 3] 

****=(VexVa)/|VexVa|xVe — (3) 
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It attaches from the finishing components memory 204 with a group, the list of ending components is read, and 
the inner product minimum value count program 2102 is the top-most vertices of those components, and the 
projection vector ****. An inner product is calculated and the minimum value in it is calculated. It is Dmin 
about this. It carries out. The inner product maximum count program 2103 reads the components attached 
from the components memory 202 with a group, and takes out the coordinate value of the top-most vertices 
of those components from the configuration data 105. Those points and projection vectors **** An inner 
product is calculated and the maximum in it is calculated. It is Dmax about this. It carries out. The components 
repositioning program 2104 with a group asks for movement vector V of components with a group by the 
following formulas (4). However, Dconst It is the clearance between the constant rates defined beforehand. 
[0031] 
[Equation 4] 

V=(Dmin-Dmax-Dconst) *Va/(****-Va) — (4) 

And it is the location Mo of components with a group from the configuration data 105. Migration matrix Mv 
which was taken out and searched for from movement vector V This count written in the configuration data 
105 by making the applied value M into a new components location is based on the following formulas (2). 
[0032] 
[Equation 5] 
M=Mv*Mo — (2) 

The finishing components addition program 208 with a group adds the components with a group which changed 
the location to the finishing components memory 204 with a group. 

[0033] Next, the principle in which the components migration program 2002 with a group creates an exploded 
view using a concrete example is explained. Drawing 22 shows the condition that two components 2201 and 
2202 were assembled. Components 2201 consider as finishing components with a group, and components 2202 
consider as components with a group. A vector 2203 is the direction Va with a group of components 2202. It is 
shown. The direction vector Ve of a look In drawing 22 , it considers as the direction of [ from this side ] the 
other side at right angles to space. Drawing 23 is the direction vector Ve of a look. Direction vector Va with a 
group It is drawing which looked at the assembly of drawing 22 from the perpendicular direction, a vector 2301 
— the direction vector Ve of a look it is . Direction vector Vt perpendicular to the space of drawing 23 The 
direction vector Ve of a look A perpendicular and direction vector Va with a group Since it is perpendicular, it 
is the direction vector Ve of a look. Direction vector Va with a group It is the vector which normalized the 
vector calculated by the outer product. Therefore, Vt It asks by the following formulas (5). 
[0034] 
[Equation 6] 

Vt=(VexVa)/|VexVa| — (5) 

However, Vt It considers as the vector 2302 which goes to the other side from this side in drawing 23 . 
[0035] The direction Ve of a look Direction vector Va with a group to the flat surface made into a normal 
vector Projection vector **** In drawing 23 , it becomes the direction vector 2303. Projection vector **** Vt 
A perpendicular and the direction Ve of a look Since it is perpendicular, it is Vt. Ve It is the vector calculated 
by the outer product. However, Vt Ve Since it intersects perpendicularly, it is not necessary to normalize. If 
the above is summarized, it is the projection vector ****. It asks by the following formulas (6). 
[0036] 
[Equation 7] 

****=VtxVe=(VexVa)/|VexVa|xVe — (6) 

In the inner product minimum value count program 2102, the coordinate value of the top-most vertices of the 
attached components 2201 and the minimum value of the inner product of the projection vector 2303 are 
calculated. In the example of drawing 22 , an inner product with top-most vertices 2304 becomes min, and the 
value is set to 2305 as shown in drawing 23 . On the other hand, in the inner product maximum count program 
2103, the maximum of the inner product of the coordinate value of the top-most vertices of the components 
2202 with a group and the projection vector 2303 is calculated. In the example of drawing 22 , the inner 
product of top-most vertices 2306 and the projection vector 2303 serves as max, and the value is set to 2307 
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as shown in drawing 23 . Next, ifniaximum 2307 is lengthened from the minimum value 2305, the value will 
become like 2308. It will be set to 2310 if the constant rate 2309 beforehand defined from the value of 2308 is 
subtracted. Since 2310 is the movement magnitude on a projection vector, it needs to calculate movement 
magnitude from which the result projected on the projection vector 2303 in the direction 2203 with a group is 
set to 2310. This should just break the movement magnitude 2310 of projection vector 2303 direction by the 
inner product of the projection vector 2303 and the ****** vector 2203. Thus, movement magnitude 231 1 is 
calculable. If only movement magnitude 231 1 carries out the parallel displacement of the components 2202 
with a group in the direction 2203 with a group, it will become like drawing 24 , and if it sees from a look, as 
drawing 25 shows, an exploded view without the lap parts of the finishing section 2201 with a group and the 
components 2202 with a group will be obtained. 

[0037] The processing flow of the components migration program with a group which took the direction of a 
look into consideration to drawing 26 is shown. In processing 2601, the direction vector of a look is 
incorporated from the direction input program of a look. Let the components with a group of the 1 st procedure 
step in assembly procedure data be finishing components with a group in processing 2602. In processing 2603, 
processing 2604 - processing 2610 are applied one by one about the last procedure step from the 2nd 
procedure step. In processing 2604, the current components with a group and the current direction with a 
group of a procedure step are read from procedure data with a group. In processing 2605, when [ parallel ] 
confirming whether the direction of a look and a direction with a group are parallel, since an outer product is 
set to 0, it considers as an error. By processing 2606, it is the direction **** with a projection group. It 
calculates by the above-mentioned formula (6). In processing 2607, all the top-most-vertices coordinates of 
components with a group are read from configuration data, each top-most vertices and the inner product of a 
direction with a projection group are calculated, and the maximum in the value is calculated. In processing 
2608, all the top-most-vertices coordinates of finishing components with a group are read from configuration 
data, each top-most vertices and the inner product of a direction with a projection group are calculated, and 
the minimum value in the value is calculated. In processing 2609, the location of components with a group is 
moved by the vector obtained applying a direction with a group to the value which broke the value which 
lengthened maximum from the minimum value and subtracted the constant rate further by the inner product of 
a direction with a group, and a direction with a projection group. If a movement vector is set to V, it will ask by 
the following formulas (4). 
[0038] 
[Equation 8] 

V=(Dmin-Dmax-Dconst)/(****-Va)*Va — (4) 

However, the minimum value of the inner product which calculated Dmin by processing 2608, and Dmax are 
the maximum of the inner product for which it asked by processing 2607, and Dconst. The clearance value of a 
constant rate, and Va A direction vector with a group, and **** The direction vector with a projection group 
and Va which were calculated by processing 2606 It is the direction vector with a group read by processing 
2604. In processing 2610, the components with a group which moved and changed into the decomposition 
condition are added to finishing components with a group. 

[0039] In this example, although the coordinate value of top-most vertices was used for inner product count 
with a projection vector, when it includes a curved surface, the coordinate value of the control point of a 
curved surface may also be used with a top-most-vertices coordinate value. Moreover, the top-most-vertices 
coordinate of the bounding box which is the polyhedron which includes the configuration of components may 
be used instead of top-most vertices or a control point. 

[0040] The detailed configuration 2701 of the example of further others of the components migration program 
109 with a group in drawing 1 and drawing 2 is shown in drawing 27 . The procedure sequential readout 
program 201 reads the assembly procedure step of each in the assembly procedure data 106, and stores it in 
the components memory 202 with a group, and the direction memory 208 with a group. The direction 112 with 
a group expresses the direction of [ when attaching components with a group to components / finishing / 
assembly / already ], and expresses it with a unit vector. It is Va about this. It carries out Moreover, the 
finishing components memory 204 with a group stores the list of components attached by the procedure step 
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before a certain assembly proceaure step. The contact surface detection program 2702 reads components 
with a group from the components memory 202 with a group, reads finishing components with a group from the 
finishing components memory 204 with a group, and detects the contact surface between components with a 
group, and finishing components with a group with reference to the configuration data 105. 
[0041] The inner product minimum value count program 205 takes out the contact surface of components with 
a group, and finishing components with a group from the contact surface detection program 2702, calculates 
the inner product of the top-most vertices and installation direction, and calculates the minimum value in it. It 
is Dmin about this. It carries out. The inner product maximum count program 206 reads the components 
attached from the components memory 202 with a group, and takes out the coordinate value of the top-most 
vertices of those components from the configuration data 105. The inner product of those points and a 
direction with a group is calculated, and the maximum in it is calculated. It is Dmax about this. It carries out. 
The components repositioning program 207 with a group asks for movement vector V of components with a 
group by the above-mentioned formula (1). And it is the location Mo of components with a group from 
configuration data. Migration matrix Mv which was taken out and searched for from movement vector V It 
writes in configuration data by making the applied value M into a new components location. This count is based 
on the above-mentioned formula (2). The finishing components addition program 208 with a group adds the 
components with a group which changed the location to the finishing components memory 204 with a group. 
[0042] Next, the principle in which the components migration program 109 with a group creates an exploded 
view using a concrete example is explained. Drawing 28 shows the condition that two components 2801 and 
2802 were assembled. Components 2801 consider as finishing components with a group, and components 2802 
consider as components with a group. The vector 2803 shows the direction with a group of components 2802. 
First, the contact surface detection program 2702 detects the contact surface between the finishing 
components 2801 with a group, and the components 2802 with a group, and as shown in drawing 29 , it 
acquires the bearing surface 2901 and die face 2902 of ****. In the inner product minimum value count 
program 205, the minimum value of the inner product of the coordinate value of the top-most vertices of a 
field 2901 and a field 2902 and the direction 2803 with a group is calculated. In the example of drawing 29 , the 
top-most vertices 3001 of a field 2901 and the inner product of the direction vector 2803 become min, and 
the value is set to 3002 as shown in drawing 30 . On the other hand, in the inner product maximum count 
program 206, the inner product of the coordinate value of the top-most vertices of the components 2802 with 
a group and the direction 2803 with a group is calculated. In the example of drawing 28 , the inner product of 
top-most vertices 3003 and the direction 2803 with a group serves as max, and the value is set to 3004 as 
shown in drawing 30 . Next, maximum 3004 is lengthened from the minimum value 3002, and movement 
magnitude will be set to 3006 if the constant rate 3005 defined further beforehand is subtracted. If only 
movement magnitude 3006 carries out the parallel displacement of the components 2802 with a group to the 
direction 2803 with a group, the exploded view with which the finishing section 2801 with a group like drawing 
31 and the components 2802 with a group were separated will be obtained. 

[0043] In this example, although the top-most vertices of the contact surface were used for inner product 
count, a curved surface and a curved control point may also be used for inner product count with top-most 
vertices. Moreover, it asks for the bounding box which includes the contact surface beforehand instead of the 
top-most vertices of the contact surface, or a control point, and the top-most vertices of this bounding box 
may be used for inner product count with a direction vector with a group. Furthermore, a contact surface 
retrieval program may be included in the components migration program 2002 with a group in consideration of 
the direction of a look shown in drawing 21 , and the top-most vertices of the contact surface may be used 
for inner product minimum value count instead of the top-most vertices of components. 
[0044] Next, the configuration of the example of further others by this invention is shown in drawing 32 . 
Drawing 32 adds the tie line creation program 3201 which creates the tie line with which correspondence of 
the contact surface of components with a group and the contact surface of finishing components with a group 
is expressed to the components migration program 2701 with a group equipped with the contact surface 
detection program of drawing 27 . Actuation of the tie line creation program 3201 is explained using drawing 33 
and drawing 34 . The tie line creation program 3201 calculates reception, for example, the center of gravity, for 
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the contact surface from the contact surface detection program 2702. In the example of drawing 33 , the 
contact surface 2901 is passed from the contact surface detection program 2702, and a center of gravity 3301 
is searched for. Moreover, the point 3302 that only the movement vector 3006 moved the movement vector 
3006 of components with a group from the components repositioning program 207 with a group in the center 
of gravity 3301 of reception and the contact surface is searched for. And the segment which connects 
between a point 3301 and points 3302 is added to the configuration data 105. ** [ a display of this / display / 
like drawing 34 / with an exploded view / the tie line 3401 showing correspondence of the contact surface of 
components with a group and the contact surface of finishing components with a group ] Although the 
alternate long and short dash line expressed the tie line 3401 by drawing 34 , it may be displayed by the size 
of a different color from the line showing a configuration, or a line. 

[0045] In case the movement vector of components with a group is calculated in the example described so far, 
it is the clearance Dconst between constant value. Although used, this clearance may be calculated from the 
direction vector of a look, and a direction vector with a group. 

[0046] Drawing 35 shows the example in the case where the clearance between components with a group and 
finishing components with a group is constant value, and the case of calculating from the direction vector of a 
look, and a direction vector with a group. Let the direction of a look be a vector 3501. A clearance will be set 
to 3505 supposing it attaches components 3502 and components 3503 in the direction 3504 with a group. In 
this case, since the direction 3504 with a group is perpendicular to the direction 3501 of a look, the clearance 
3507 on the appearance seen from [ 3501 ] the look becomes equal to the actual clearance 3505. However, 
although a clearance is set to 3511 and it is the same magnitude as 3505 when attaching components 3508 
and components 3509 in the direction 3510 of assembly, the apparent clearance 3512 seen from [ 3501 ] the 
look becomes small compared with 3507. If an apparent clearance becomes small, components will be able to 
approach and it will become unclear as an exploded view. An apparent clearance becomes so small that a 
direction with a group and the direction of a look approach in parallel. Then, for example, clearance Dconst It 
calculates like a degree type (7). 
[0047] 
[Equation 9] 

C 



V 1 - (v a -vj 2 -< 7 > 



[0048] However, Va A direction vector with a group, and Ve The direction vector of a look and C are taken as 
a forward constant. For example, when attaching the components 3513 and components 3514 in drawing 35 R> 
5 in the direction 3515 with a group, for the apparent die length 3517 of the vector 3516 of die length 1 parallel 
to the direction 3515 with a group, the die length of 3518 is Va. Ve Since it becomes the absolute value of an 
inner product, it becomes the denominator of the above-mentioned formula (7). Therefore, if a clearance 3519 
is calculated by the above-mentioned formula (7), it is not based on the relation between the direction of 
assembly, and the direction of a look, but sees, and the upper clearance 3520 can be maintained at constant 
value C. 

[0049] Next, depending on the structure of an assembly, it cannot attach one component at a time, but since 
it may not be assembled if it does not attach after assembling the subassembly which assembled some 
components, below, an example in case there is a subassembly is explained. First, the example of such an 
assembly is shown in drawing 49 . The assembly shown in drawing 49 consists of three components of 
components 4901, 4902, and 4903. In the case of such an assembly, it cannot assemble in order of 
components 4901, 4902, and 4903. After placing components 4901 first and assembling components 4902 and 
components 4903, it must attach to components 4901. 

[0050] Such assembly procedure data of an assembly can be expressed like drawing 50 . Components level 
expresses the depth from the root 5101 when expressing the subassembly relation of an assembly with the 
tree structure, as shown in drawing 51 . Therefore, the level of the subassembly to which, as for 1 and the 
components level of components 4902 and 4903, the components level of components 4901 assembled 2 and 
components 4902 and 4903 is set to 1. 
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[0051] The flow chart of one example of the approach of creating an exploaed view from assembly-sequence 
data which have a subassembly in the middle of the assembly by this invention is shown in drawing 52 . In 
processing 5201 , the configuration data which consist of a components location in the configuration and 
assembly completion condition of components which constitute an assembly are inputted. In processing 5202, 
the assembly procedure data which consist of an assembly sequence and components with a group as shown 
by drawing 50 , the direction of assembly, and components level are inputted. In processing 5203, the 1st 
component with a group of assembly procedure data is set as a part list with a group-ed. In processing 5204, 
5205 or less-processing processing is applied in order about the last components with a group from the 2nd 
components with a group of assembly procedure data. In processing 5205, components with a group judge 
whether they are the components of the beginning of a subassembly. For example, when it expresses a 
subassembly with components level like drawing 50 , and the components level of components with a group is 
larger than the components level of the components with a group in front of one, it becomes the components 
of the beginning of a subassembly, and by processing 5205, it is yes. It branches to the direction and 
processings 5206 and 5207 are performed. When components level is the same, when smaller than the level of 
front components with a group, it branches to the direction of no and processings 5208-521 1 are performed. 
In processing 5206, the contents of the current part list with a group-ed are pushed to the stack for the 
components preservation with a group-ed. In processing 5207, after emptying a part list with a group-ed, 
current components with a group are set as a part list with a group-ed. By processing 5206 and processing 
5207, the information on the components attached until now is saved temporarily, and the preparation which 
creates the exploded view about the assembly of a subassembly is completed. In processing 5208, the 
arrangement location of the components with a group in a decomposition condition is calculated from the 
direction with a group of the configuration data of components with a group, and components with a group-ed, 
and components with a group. The count approach is as the old example having described. In processing 5209, 
components with a group are arranged in the arrangement location calculated by processing 5208. In 
processing 5210, current components with a group judge whether they are the components of the last of 
subassembly assembly, and if it is the last components, it will branch to processing 5211. When current 
components with a group are not components of the last of subassembly components, it branches to the 
direction of no and branches to processing 5212. For example, when it expresses a subassembly with 
components level like drawing 50 , and the components level of the present components with a group is larger 
than the level of the components with a group after one, it becomes the components of the last of 
subassembly assembly. In processing 5211, the components group which carried out pop [ of the components 
with a group-ed pushed at the end ], and carried out pop to the stack for the components preservation with a 
group-ed is set as a current part list with a group-ed. In processing 5212, components with a group are added 
to a part list with a group-ed. After applying processing 5205 to all the components with a group of assembly 
procedure data by processing 5204, the configuration data after migration are displayed by processing 5213. 
Thereby, an exploded view is displayed. 

[0052] The stack for the components preservation with a group-ed is realized in the table which consists of a 
column of a stack pointer 5301 and the components name 5303 as shown in drawing 5353 , and the 
components number 5302. A stack pointer 5301 saves the number of the part lists with a group-ed stored in 
the current stack. If a part list with a group-ed is newly pushed, only one stack pointer is added and the list of 
the number of components and components names is stored in the 3rd line 5304 in the line which made the 
value of the stack pointer after addition the index, and this case. On the contrary, when carrying out pop from 
a stack, while taking out the components name list of lines which made the value of a stack pointer 5301 the 
index, the line is deleted from a table and only one value of a stack pointer 5301 is subtracted. In the example 
of drawing 53 , since the value of a stack pointer 5301 is 2, the components name C is taken out from the 
second line 5305, this line 5305 is deleted, one value of a stack pointer 5301 is subtracted, and it is referred to 
as 1. Thus, the list of components names memorized later can be issued for the beginning. 
[0053] The situation of the exploded view creation when applying processing of drawing 52 to the data of 
drawing 49 and the assembly procedure data of drawing 50 R> 0 is explained using drawing. Configuration data 
drawing 49 and assembly procedure data drawing 50 are inputted by processings 5201 and 5202. Next, 
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activation of processing 5203 sets the components 4901 with a group of the assembly procedure data of the 
beginning of drawing 50 as a part list with a group-ed. It confirms whether to be the components of the 
beginning of subassembly assembly by processing 5205 about the following components 4903 with a group. 
Although the level of the components 4901 with a group in front of one is 1, it turns out that the components 
level of the current components 4903 with a group is 2, and it is the beginning of subassembly assembly since 
the components level of current components with a group is larger. Then, 4901 is stored in the stack for 
components with a group-ed in the contents of the part list with a group-ed, and this case by processing 
5206. And let the current components 4903 with a group be components with a group-ed by processing 5207. 
Then, a loop formation is carried out by processing 5204, and 5205 or less processing is applied to the 
components 4902 with a group. First, it confirms whether to be the beginning of a subassembly by processing 
5205. Both the components level of the components 4903 with a group in front of one and the components 
level of the current components 4902 with a group are the same at 2. Therefore, since it is not the 
components of the beginning of subassembly assembly, it branches to no, and it progresses to processing 
5208. Here, the arrangement location of a decomposition condition is calculated using the configuration data of 
the components 4902 with a group, and the components 4903 with a group-ed, and the direction data of 
assembly of the components 4902 with a group. The condition of having moved 4902 by processing 5209 based 
on the count result is shown in drawing 54 . Next, it investigates whether it is the last of subassembly 
assembly by processing 5210. The components level of components 4902 is 2, and since the components level 
of the following components 4902+4903 with a group is 1, they are the components of the last of subassembly 
assembly. Therefore, yes It branches to the direction, pop [ of the components 4901 ] is carried out from a 
components stack with a group-ed, and it sets to a part list with a group-ed. Then, a loop formation is carried 
out by processing 5204, and 5205 or less processing is applied to the components 4902+4903 with a group. In 
the components 4902+4903 with a group, assembling and attaching two components 4902 and 4903 is shown. 
In processing 5205, the components level of components 4902+4903 is 1, and the components level of the 
components 4902 with a group in front of one is 2, and is not the components of the beginning of subassembly 
assembly. Therefore, it branches to no and progresses to processing 5208. Here, it asks for the location in the 
condition of having decomposed 4902 and 4903 by using components 4901 as components with a group-ed, 
having used as components with a group the location and configuration data of 4902 and 4903 of a 
decomposition condition which were calculated by the front loop formation, and 4902 and 4903 are moved by 
processing 5209. This condition is shown in drawing 55 . The exploded view of the assembly procedure data 
which have subassembly assembly as mentioned above can be created. 

[0054] Although the example which expresses a subassembly with components level like drawing 50 as 
assembly procedure data with subassembly assembly was shown, the flag which shows the existence of 
subassembly assembly to assembly procedure data like drawing 56 is formed, and when a flag is 0, it is good 
also as those with subassembly assembly at subassembly assembly nothing and the time of 1. The assembly 
procedure of subassembly assembly prepares and expresses another assembly procedure data like drawing 
57 . Correspondence with the components 4904 with a group with the subassembly assembly of drawing 56 
and the assembly procedure data of subassembly assembly can take correspondence by investigating 
coincidence of a components name with a group and a subassembly name by memorizing the subassembly 
name to assembly procedure data. Such at the time of the expression of assembly procedure data, the 
judgment of being the beginning of subassembly assembly serves as the case where a subassembly flag is 1. 
Moreover, the assembly procedure data which are the same subassembly name as a components name with a 
group are searched, and let the first component with a group be new components with a group-ed. The 
judgment of being the last of subassembly assembly is judged by whether it reached to the last of the order 
data of assembly. 

[0055] Next, the exploded view listing device shown in drawing 1 shows signs that the assembly procedure of 
an assembly is created, using a concrete example. Drawing 36 is the structure of the assembly used for 
explanation. The assembly consists of components 3601, components 3602, components 3603, and 
components 3604. An example of the assembly procedure which the user inputted into drawing 37 is shown. 
Components 3601 are placed first, then, components 3602 are attached from the upper part, and then this 
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attaches components 3603 from width, and, finally attaches components 3604 from the upper part. If an 
exploded view is created by the exploded view listing device according this to this invention, it will become like 
drawing 37 . For the user who looked at drawing 37 , it is a solution or ** that components 3601 become 
obstructive and are not attached although it is going to attach components 3603 from width. Since 
components 3603 are attached in components 3601 only from the upper part, a user gives directions to the 
assembly procedure input program 108, and changes the installation direction 3901 of components 3603 into 
installation from the upper part like the assembly procedure of drawing 39 . If an exploded view is created and 
the components migration program 109 with a group is displayed by the exploded view display program 1 10 by 
starting based on the assembly procedure of drawing 39 , it will become like drawing 40 . When drawing 4040 is 
seen, for a user, it is a solution or ** that components 3602 become obstructive and components 3603 are 
not attached since components 3603 are attached after attaching components 3602. Then, a user gives 
directions to the assembly procedure input program 108, and changes the procedure step 4101 with a group of 
components 3603 before the assembly procedure step 4102 of components 3602 like the assembly procedure 
of drawing 41 . If an exploded view is created and the components migration program 109 with a group is 
displayed by the exploded view display program 1 10 by starting based on the assembly procedure of drawing 
41 , it will become like drawing 42 . When drawing 42 is seen, it is a solution or #* that there is no fault which 
components collide with in the middle of assembly. Thus, an assembly procedure is inputted and a right 
assembly procedure is obtained by repeating creating an exploded view. 

[0056] In addition, here shows an example of the modification approach of the assembly procedure using the 
exploded view by this invention to drawing 58 further. The configuration data which consist of a components 
location in the configuration and assembly completion condition of components which constitute the assembly 
which creates an exploded view from processing 5801 are inputted. In processing 5802, an assembly sequence, 
components with a group, and the assembly procedure data that consist of assembly are inputted. In 
processing 5803, the components location of a decomposition condition is computed from builtup type-like 
data and assembly procedure data. In processing 5804, a part shape is displayed on the components location 
in the decomposition condition computed by processing 5803, and it displays as an exploded view. In 
processing 5805, it is asked to a user whether there is any modification of an assembly procedure. A user 
inputs the existence of the need for modification using input devices, such as a keyboard and a mouse. When 
there is no need for modification, procedure modification processing is ended. Processing 5806 is performed 
when modification is required. Directions of procedure modification are asked to a user in processing 5806. A 
user inputs components to be changed and the contents of modification using a keyboard or a mouse. The 
components for [ two or more ] modification are directed, and assembly procedure data are changed in 
processing 5807 based on the modification directions which the user inputted. There are directions which 
specify two components, for example and replace the assembly sequence of the component as modification 
directions. Moreover, as another example, there are directions which insert a procedure in the order the front 
stirrup of the components specified independently instructed the components for modification to be later after 
carrying out sequential directions, plurality and. 

[0057] The example of activation of the assembly-sequence edit approach shown in drawing 59 - drawing 63 
by drawing 58 is shown. Drawing 59 is the example of the configuration data inputted by processing 5801. An 
assembly consists of four components of components 5901, 5902, 5903, and 5904 in this example. Drawing 60 
is the example of the assembly procedure data inputted by processing 5802. This assembly procedure data 
expresses the assembly procedure which places components 5901 first, then attaches components 5902 from 
-Y shaft orientations, then attaches components 5903 from -Y shaft orientations, and finally attaches 
components 5904 from -Y. Drawing 61 is the exploded view generated by processing 5801 and processing 
5804. The assembly procedure modification menu 6101 is displayed by processing 5805, and a user changes 
with a mouse and chooses a command 6102. Control moves to processing 5806 by this, and modification 
directions are inputted. For example, in the case of an exchange command, two components 5903 and 
components 5904 are directed. If it does so, the sequence of the components 5902 in assembly procedure 
data and components 5903 will be replaced by processing 5807. The assembly procedure data after changing 
into drawing 62 are shown. The result which calculated the arrangement location by processing 5803 using the 
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configuration data inputted by tfre assembly procedure data after modification and processing 5801, and was 
displayed by processing 5804 becomes like drawing 63 . The assembly procedure modification menu 6101 is 
again displayed by processing 5805 after displaying the exploded view after modification. Here, a user will input 
modification directions by processing 5806, if the migration command 6103 is chosen. In the case of a 
migration command, the components for sequence migration and the components of a migration place are 
directed on an exploded view, and it directs with a menu whether to move in front of migration place 
components, or move to behind in it. For example, on drawing 63 , it directs in order of components 5903 and 
components 5904 as sequence modification components, and then 5902 is directed as migration place 
components. And a "front " is chosen from a menu 6301. In processing 5807, according to the modification 
directions inputted by processing 5806, components 5903 and components 5904 are moved in front of 
components 5902 in this order, consequently assembly procedure data like drawing 64 are obtained. If an 
arrangement location is calculated by processing 5803 and it displays by processing 5804 based on the 
assembly procedure data of drawing 64 , the configuration data of drawing 5959 , and arrangement data, an 
exploded view as shown in drawing 6565 will be obtained. When it is not necessary to display a menu 6101 by 
processing 5805 and a user does not need to change an assembly sequence any more, termination 6104 is 
chosen and edit processing is ended. 

[0058] Thus, on an exploded view, while directions of components will become easy since components are 
disassembled if an assembly procedure is directed on an exploded view, since components are located in a line 
in order of the assembly sequence, grasp of the assembly sequence of components becomes easy. Therefore, 
it is easier to change an assembly sequence on an exploded view rather than it changes sequence in the state 
of assembly completion. 

[0059] As mentioned above, if there are configuration data and assembly procedure data at least, since the 
automatic creation of the exploded view can be carried out according to the example of this invention, it is 
effective in reducing the man day of exploded view creation. 

[0060] Moreover, since what is necessary is just to calculate the inner product of at most six top-most 
vertices and direction vectors with a group about one component by using the top-most vertices of the 
bounding box which includes a part shape instead of the top-most vertices of a part shape, or a control point, 
the effectiveness that an exploded view can be created is in a high speed. 

[0061] Furthermore, since the components taken into pieces in the exploded view again by using the direction 
of a look of an exploded view for movement magnitude count of components with a group can create drawing 
which does not have a lap seemingly, it is effective in the ability to create the exploded view which is easy to 
understand. 

[0062] Moreover, since drawing which has arranged seemingly the components taken into pieces in the 
exploded view by movement magnitude count of components with a group requiring with the direction of a look 
of an exploded view at equal intervals can be created, it is effective in the ability to create the exploded view 
which is easy to understand. 

[0063] Moreover, since the field which contacts in the state of assembly can be connected by the line on an 
exploded view, it is effective in the ability to create the exploded view the direction of assembly is easier to 
understand. 

[0064] Moreover, since an exploded view can be created easily, assembly procedure data are inputted, the 
exploded view is displayed, it is seen, the fault of an assembly procedure is found, and it is effective in the 
activity of correcting assembly procedure data becoming possible by little time and effort, and planning of the 
assembly procedure in the production process of a product becoming easy. 
[0065] 

[Effect of the Invention] The activity which according to this invention the automatic creation of an exploded 
view of was attained and was performed conventionally that an operator directs the migration direction and 
movement magnitude and moves components one by one becomes unnecessary, and becomes possible 
[ reducing the man day of exploded view creation ]. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the equipment and the approach of creating an exploded view 
by which it is created in case the assembly procedure in the structure and the production process of an 
assembly which consist of two or more components, and the procedure of maintenance check or repair are 
shown. 
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PRIOR ART 



[Description of the Prior Art] An exploded view is a drawing which took each components into pieces from the 
condition of having combined components, and has been arranged in order of assembly in the direction 
contrary to a direction with a group. Such an exploded view is used when the assembly procedure in the 
configuration and production process of an assembly which consist of two or more components, maintenance 
check, the procedure of repair, etc. are shown. Conventionally, the exploded view was created in handwriting 
based on the assembly procedure which showed a working drawing, assembly procedures, etc., such as 
assembly drawing of a product, and part drawing. Moreover, in recent years, when a user moves components 
with a migration command in consideration of an assembly procedure based on the data which the CAD 
system was used for the product design, created the assembly model of the product created using the 3- 
dimensional CAD system, and created by this 3-dimensional CAD system, the exploded view is created. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] The activity which according to this invention the automatic creation of an exploded 
view of was attained and was performed conventionally that an operator directs the migration direction and 
movement magnitude and moves components one by one becomes unnecessary, and becomes possible 
[ reducing the man day of exploded view creation ]. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] With the above-mentioned conventional technique, since the 
exploded view was created with the help, it took time amount very much. Moreover, when using the 
configuration data of the assembly created by the 3-dimensional CAD system, the configuration of 
components did not need to be written at least, but in order for an operator to direct the migration direction 
and movement magnitude and to move components one by one, it took time and effort. Moreover, in a 
manufacture preparation phase, in the phase where the assembly procedure is examined, an assembly 
procedure needs to look at whether it is the right, and needs to check a configuration. However, with trial— 
and-error, whenever it changes a procedure, in order to remake an exploded view for the decision of an 
assembly procedure with a help, there was a problem that a man day started very much in it. 
[0004] The purpose of this invention is to offer the equipment and the approach of creating easily the 
exploded view which can check an assembly procedure easily. 
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MEANS 



[Means for Solving the Problem] In what has the operation part by which this invention displays an assembly 
on a display as the input section and the configuration data memory which memorizes the configuration data 
of the components with which an assembly is constituted based on said configuration data A means by which 
an erector determines the arrangement location of the decomposition condition of the components which 
constitute said assembly based on data and said configuration data is established, and the description is 
shown in having displayed the exploded view on said display according to this determined arrangement 
location. 

[0006] Data specifically consist [ the assembly sequence of components, and ] of assembly like said erector. 
Said arrangement positioning means The inner product of the top-most-vertices coordinate of the 
components in configuration data memory and the direction vector of assembly is calculated. While calculating 
the minimum value of the inner product value, the inner product of said top-most-vertices coordinate of 
components and direction vector of assembly which were read is calculated. The maximum of that inner 
product value is calculated, spacing between each part articles at the time of changing into a decomposition 
condition the components which constitute said assembly based on the difference for which it asked on an 
exploded view is determined, and an exploded view is displayed on said display according to this determined 
components spacing. 
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OPERATION 



[Function] According to this invention, the inner product of the top-most-vertices coordinate of the 
components in configuration data memory and the direction vector of assembly calculates by the arrangement 
positioning means. While the minimum value of the inner product value is calculated, the inner product of said 
top-most-vertices coordinate of components and direction vector of assembly which were read calculates. 
Spacing between each part articles at the time of changing the components with which the maximum of the 
inner product value is calculated, and constitutes said assembly based on the called-for difference into a 
decomposition condition on an exploded view is determined. Since an exploded view is displayed on a display 
according to this determined components spacing Automatic creation of an exploded view is attained, the 
activity currently done conventionally that an operator directs the migration direction and movement 
magnitude and moves components one by one becomes unnecessary, and it becomes possible to reduce the 
man day of exploded view creation. 
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EXAMPLE 



[Example] One example of the configuration of the exploded view listing device by this invention is shown in 
drawing 1 . An input device 101 consists of equipment which receives data from alien machines, such as the 
device and communication device which incorporate the directions from users, such as a keyboard and a 
mouse, and a floppy disk drive unit. An arithmetic unit 102 is constituted from a CPU, the data in a store 103 
are calculated by the program memorized by the store 103, or data with an input device 101 and an output 
unit 104 are exchanged. A store 103 is constituted from RAM, a magnetic disk, etc., and memorizes a program 
and data. An output unit 104 consists of devices which deliver data to alien machines, such as indicating 
equipments, such as CRT, a communication device, and a floppy disk drive unit. 

[0009] The configuration data 105, the assembly procedure data 106, the configuration data input program 107, 
the assembly procedure input program 108, the components migration program 109 with a group, and the 
exploded view display program 110 are stored in a store 103. The configuration data 105 memorize the 
geometric information on an assembly. The assembly procedure data 106 memorize the components 111 with 
a group, and the direction 112 with a group for every sequence of assembly. The configuration data input 
program 107 incorporates the geometric information on an assembly from an input device 101, and stores it in 
the configuration data 105. An assembly procedure input program incorporates components with a group, and a 
direction with a group for every sequence of assembly from an input device 101, and stores them in the 
assembly procedure data 106. In a certain assembly procedure step, from the configuration data of the 
components 1 1 1 with a group, the configuration data of components [ finishing / attachment / already ], and 
the direction 112 with a group, the components migration program 109 with a group calculates the components 
location with a group on an exploded view, and changes the components location of the components with a 
group in the configuration data 105. The exploded view display program 110 outputs the configuration data 105 
to an output unit 104. 

[0010] A user inputs the input of the configuration data 105 and the assembly procedure data 106 using a 
mouse and a keyboard, or it inputs the data which created data through a network, a floppy disk, etc. by the 
alien machine. 

[001 1] An example of the exploded view creation approach in this example is shown in drawing 43 . In 
processing 4301, the arrangement location of the components in the configuration data and the assembly 
completion condition of components which are set as the object of assembly is incorporated. In processing 
4302, the assembly procedure data which consist of an assembly sequence of components and data of the 
direction of assembly are incorporated. In processing 4303, the arrangement location in the condition of the 
part shape, the arrangement location, the assembly sequence, and having decomposed from assembly about 
each components which constitute an assembly is calculated. In processing 4304, a part shape is displayed 
based on the arrangement location for which it asked by processing 4303. 

[0012] The detailed configuration of one example of the components migration program 109 with a group is 
shown in drawing 2 . The procedure sequential readout program 201 reads the assembly procedure step of 
each in the assembly procedure data 106, and stores it in the components memory 202 with a group, and the 
direction memory 208 with a group. The direction 112 with a group expresses the direction of [ when attaching 
components with a group to components / finishing / assembly / already ], and expresses it with a unit 
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vector. It is Va about this. It carries out. Moreover, the finishing components memory 204 with a group stores 
the list of components attached by the procedure step before a certain assembly procedure step. The inner 
product minimum value count program 205 is attached from the finishing components memory 204 with a 
group, reads the list of ending components, calculates the top-most vertices of those components, and the 
inner product of the installation direction, and calculates the minimum value in it It is Dmin about this. It 
carries out. The inner product maximum count program 206 reads the components attached from the 
components memory 202 with a group, and takes out the coordinate value of the top-most vertices of those 
components from the configuration data 105. The inner product of those coordinate values and a direction 
with a group is calculated, respectively, and the maximum in it is calculated. It is Dmax about this. It carries 
out. The components repositioning program 207 with a group asks for movement vector V of components with 
a group by the following formulas (1). However, Dconst It is the clearance between the constant rates defined 
beforehand. 
[0013] 
[Equation 1] 

V=(Dmin-Dmax-Dconst) *Va — (1) 

And it is the location Mo of components with a group from configuration data. It takes out and writes in 
configuration data by making into a new components location the value M to which the migration matrix Mv 
searched for from movement vector V was applied. This count is based on the following formulas (2). 
[0014] 
[Equation 2] 
M=Mv*Mo — (2) 

The finishing components addition program 208 with a group adds the components with a group which changed 
the location to the finishing components memory 204 with a group. 

[0015] Next, the principle in which the components migration program 109 with a group creates an exploded 
view using a concrete example is explained. 

[0016] Drawing 3 shows the condition that two components 301 and 302 were assembled. Components 301 
consider as finishing components with a group, and components 302 consider as components with a group. The 
vector 303 shows the direction with a group of components 302. In the inner product minimum value count 
program 205, the coordinate value of the top-most vertices of the finishing components 301 with a group and 
the minimum value of the inner product of the direction 303 with a group are calculated. In the example of 
drawing 3 , an inner product with top-most vertices 401 becomes min, and the value is set to 402 as shown in 
drawing 4 . That is, when the configuration of the finishing components 301 with a group considers the 
direction 303 with a group as the number line, it will exist in a larger field than the minimum value 402 of an 
inner product. On the other hand, in the inner product maximum count program 206, the maximum of the inner 
product of the coordinate value of the top-most vertices of the components 302 with a group and the 
direction 303 with a group is calculated. In the example of drawing 3 , the inner product of top-most vertices 
403 and a direction with a group serves as max, and the value is set to 404 as shown in drawing 4 . That is, 
when the configuration of the components 302 with a group considers the direction 303 with a group as the 
number line, it will exist in a field smaller than the maximum 404 of an inner product. If maximum 404 is 
lengthened from the minimum value 402, the value will become like 405, and when only the part of 405 moves 
components with a group in the direction with a group, each existence region on the number line of the 
direction 303 with a group of the finishing components 301 with a group and the components 302 with a group 
stops therefore, lapping. However, since the field has touched the way things stand, movement magnitude will 
be set to 502 if the constant rate 501 beforehand defined from the value of 405 is subtracted like drawing 5 . 
If only movement magnitude 502 carries out the parallel displacement of the components 302 with a group to 
the direction 303 with a group, the exploded view with which the finishing section 301 with a group and the 
components 302 with a group were separated will be obtained. 

[0017] The processing flow of a components migration program with a group is shown in drawing 6 . Let the 
components with a group of the 1st procedure step in assembly procedure data be finishing components with 
a group in processing 601. In processing 602, processing 603 - processing 607 are applied one by one about 
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the last procedure step from the2nd procedure step. In processing 603, the current components with a group 
and the current direction with a group of a procedure step are read from procedure data with a group. In 
processing 604, all the top-most-vertices coordinates of components with a group are read from configuration 
data, each top-most vertices and the inner product of a direction with a group are calculated, and the 
maximum in the value is calculated. In processing 605, all the top-most-vertices coordinates of finishing 
components with a group are read from configuration data, each top-most vertices and the inner product of a 
direction with a group are calculated, and the minimum value in the value is calculated. In processing 606, the 
location of components with a group is moved by the vector obtained applying a direction with a group to the 
value which lengthened maximum from the minimum value and subtracted the constant rate further. In 
processing 607, the components with a group which moved and changed into the decomposition condition are 
added to finishing components with a group. 

[0018] Next, signs that an exploded view is created by the processing flow of drawing 6 are explained using a 
concrete example. Drawing 7 R> 7 shows the configuration of the assembly used for explanation. Components 
702 are fixed to a plate 701 with a bolt 703, and, as for the structure of an assembly, components 704 are 
being fixed to the plate 701 with the bolt 705. The direction with a group of the direction vector 706, 
components 704, and a bolt 705 of the direction with a group of components 702 and a bolt 703 is the 
direction vector 707. 

[0019] The assembly procedure data of the assembly of drawing 7 become like drawing 8 . A procedure step 
801 is the sequence number of an assembly procedure, and performs assembly to this numerical order. The 
components 802 with a group express the components attached in a certain procedure step. The components 
shown in drawing 8 correspond to the sign attached to the components of drawing 7 . The direction 803 with a 
group is a direction vector showing the direction with a group of the components in a certain procedure step. 
The direction with a group shown in drawing 8 R> 8 corresponds to the sign attached to the direction vector 1 
with a group of drawing 7 . In addition, since the 1st procedure step 804 is the case where components are 
placed first, it does not need to specify a direction with a group. 

[0020] First, let the components 701 with a group of the 1st procedure step 804 be assembly finishing 
components by processing 601. In this phase, it is still the assembly condition of drawing 7 . In addition, on 
explanation, in order to distinguish components with a group, and finishing components with a group, shading 
shows finishing components with a group and hatching of a slash shows components with a group. In the state 
of drawing 7 , components 701 are finishing components with a group. Next, processings 603-607 are repeated 
and applied by procedure steps 2-5 by processing 602. If processing 603 is performed to the 2nd procedure 
step 805, the components with a group will be set to 702. This condition is shown in drawing 9 . If processing 
604 is performed and the maximum 901 of an inner product will perform processing 605, the minimum value 
902 of an inner product will be obtained, if processing 606 is performed, the difference of the minimum value 
and maximum will be set to 903, if the clearance between constant rates is set to 904, a movement vector 905 
will be obtained, and the location of the components 702 after migration is set to 906. If processing 607 is 
performed, the components 702 which were components with a group will turn into finishing components with a 
group in the location of 906. A situation while performing processing 603 - processing 607 to the 3rd 
procedure step 806 is shown in drawing 10 . The components with a group are bolts 703 and the direction 
vector with a group is 706. Since the components with a group are bolts 703 when processing 604 is 
performed, the maximum of an inner product is set to 1001. Since the finishing components with a group are 
components 701 and components 702 when processing 605 is performed, the minimum value of an inner 
product is set to 1002. The value 1003 which subtracted 1001 from 1002 is acquired, and it will become the 
location of 1006 if 703 which is components with a group is moved to the direction 706 with a group with the 
value 1005 which lengthened constant value 1004 from now on. And components 703 turn into finishing 
components with a group in the location of 1006. A situation while performing processing 603 - processing 607 
to the 4th procedure step 807 is similarly shown in drawing 1 1 . In this case, the maximum and the minimum 
value of an inner product are equal, and become like 1 101 of drawing 1 1 . Therefore, movement magnitude is 
set to 1102 for a clearance. Therefore, the location of the components 704 after migration is set to 1103. 
Furthermore, a situation while performing processing 603 - processing 607 to the 5th procedure step 808 is 
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shown in drawing 12 . Movement magnitude will be set to 1205 if, as for the difference of 1202, the minimum 
value, and maximum, the minimum value of the top-most vertices of 1201 and the finishing components 701- 
704 with a group and the inner product of the direction 707 with a group sets 1203 and a clearance to 1204 in 
the maximum of the top-most vertices of the components 705 with a group, and the inner product of the 
direction 707 with a group. Therefore, the location of the components 705 after migration is set to 1206. The 
appearance of the configuration data after processing termination is shown in drawing 13 . An exploded view is 
obtained by displaying this. 

[0021] Although two dimensions explained at this example, this is realizable as it is also by three dimensions 
with this invention. For example, in drawing 14 , i402 and a direction with a group are set [ components with a 
group ] to 1403 of the direction of facing down for 1401 and finishing components with a group. The maximum 
of the inner product of the direction 1403 with a group and the top-most-vertices coordinate of the 
components 1401 with a group is set to 1404. Moreover, the minimum value of the inner product of the 
direction 1403 with a group and the top-most-vertices coordinate of the finishing components 1402 with a 
group is set to 1405. The thing 1407 which lengthened maximum 1405 from the minimum value 1404, and 
lengthened a part for a clearance 1406 further serves as a movement vector of components with a group. 
Configuration data after moving the components 1402 with a group to drawing 1 5 by the movement vector are 
shown. 

[0022] Moreover, in the above-mentioned example, although the inner product of the top-most vertices of 
components with a group and components with a group-ed and a direction vector with a group was calculated, 
if the control point of a curve and a curved surface is also made into the object of inner product count when a 
curved surface is included in components, the more intelligible exploded view of the components which touch 
on a curved surface can be created. In drawing 16 , 1601 and components with a group-ed are set to 1602 for 
components with a group. When the curved surface 1603 is included in components with a group, and 
components with a group-ed, also let the control points 1605 and 1606 of a curved surface 1603 be the 
objects of count with the coordinate of top-most vertices 1607 and 1608 in the inner product ******** case 
with the direction vector 1609 with a group. Consequently, the coordinate value of the top-most vertices and 
the control point of the components 1601 with a group and the maximum of an inner product with the direction 
vector 1609 with a group turn into a coordinate value of top-most vertices 1608, and the inner product value 

1610 of the direction vector 1609. Moreover, the coordinate value of the top-most vertices and the control 
point of the components 1602 with a group-ed and the minimum value of an inner product with the direction 
vector 1609 with a group turn into a coordinate value of a control point 1605, and the inner product value 

161 1 of the direction vector 1609. The value 1613 which subtracted the amount 1612 of clearances serves as 
movement magnitude of the components 1601 with a group from the difference of the minimum value 1611 and 
maximum 1610. The configuration data after moving to drawing 17 are shown. Thus, although all components 
including a curve or a curved surface are inseparable only with a top-most-vertices coordinate, the exploded 
view which separated all the components can be created by using the control point of a curve or a curved 
surface. 

[0023] In other examples of this invention, the top-most vertices of the bounding box which is the polygon 
which includes a part shape are used instead of the top-most vertices of the configuration data of 
components, or a control point. The configuration of the components movement magnitude count program 109 
with a group which realizes this example to drawing 18 R> 8 is shown. This program adds the bounding box 
count program 1801 to the components movement magnitude count program 109 with a group shown in 
drawing 2 . The bounding box count program 1801 asks for the polygon which includes a part shape with 
reference to the configuration data 105. The inner product minimum value count program 205 reads the 
bounding box corresponding to the components memorized by the finishing components memory 204 with a 
group from the bounding box count program 1801, calculates an inner product with the direction vector with a 
group memorized one by one by a top-most-vertices coordinate and the direction memory 208 with a group, 
and calculates the minimum value out of them. The inner product maximum count program 206 reads the 
bounding box corresponding to the components memorized by the finishing components memory 204 with a 
group from the bounding box count program 1801, calculates an inner product with the direction vector with a 
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group memorized by each top-most-vertices coordinate and the direction memory 208 with a group, and 
calculates maximum out of them. The part of others of drawing 18 is the same as that of drawing 2 . 
[0024] The bounding box which is the polygon which includes a part shape is the cube 1902 parallel to the axis 
of coordinates 1901 of components system of coordinates as shown in drawing 19 , or assembly system of 
coordinates. Such a bounding box is calculable by calculating the maximum of the direction of a x axis of the 
coordinate value of top-most vertices or a control point, the minimum value and the maximum of the direction 
of the y-axis, the minimum value and the maximum of the direction of the z-axis, and the minimum value which 
constitute a part shape, respectively. Before count of a bounding box calculates movement magnitude, it may 
follow the bounding box of all components beforehand, or may be set, and it may be performed during 
movement magnitude count Moreover, you may include in the configuration data 105. At this time, the 
bounding box count program 1801 becomes unnecessary. The exploded view which separated all the 
components since it became surely larger than the movement magnitude which calculated the movement 
magnitude of components with a group using the coordinate of top-most vertices or a control point since the 
bounding box includes the part shape completely can be created. 

[0025] In addition, here explains this example using a bounding box concretely below. Drawing 44 is a flow 
chart which shows the procedure of opting for the components arrangement on an exploded view. In 
processing 4401, the arrangement location of the components in the configuration data and the assembly 
completion condition of components which are set as the object of assembly is incorporated. In processing 
4402, the assembly procedure data which consist of an assembly sequence of components and data of the 
direction of assembly are incorporated. In processing 4403, after emptying the part list with a group-ed which 
is a list of components [ finishing with a group ], the 1st component with a group of assembly procedure data 
is set to a part list with a group-ed. In processing 4404, processing 4405 - processing 4409 are repeated in 
order of an assembly sequence about the last components with a group from the 2nd components with a group 
of assembly procedure data. The bounding box of components with a group is computed in processing 4405. 
Next, in processing 4406, the bounding box which includes all the components contained in a part list with a 
group-ed is computed. In processing 4407, the movement magnitude of components with a group with which 
each other bounding box adjoins is calculated from the bounding box of a direction with a group, and 
components with a group, and the bounding box of components with a group-ed. In processing 4408, only the 
movement magnitude calculated by processing 4407 moves components with a group to a direction with a 
group, and an opposite direction. In processing 4409, the components name with a group which migration 
finished is added to a part list with a group-ed. 

[0026] The detailed flow chart of processing 4407 is shown in drawing 45 . In processing 4501, each top-most 
vertices of the bounding box of components with a group are made into the starting point, and the half-line 
prolonged in the opposite direction of a direction with a group is drawn. In the case of two dimensions, four 
half-lines can be drawn. In the case of three dimensions, six half-lines can be drawn. It asks for the 
intersection of the half-line and the bounding box of components with a group-ed which were created by 
processing 4501 in processing 4502. When one half-line has the bounding box of components with a group-ed, 
and two intersections, let the more distant one from the starting point be an intersection. In processing 4503, 
the distance from the starting point to an intersection is computed about each half-line. Distance is set to 0 
when there is no intersection. In processing 4504, maximum is chosen among the distance found by processing 
4503, and let it be movement magnitude. 

[0027] The example of activation of the exploded view creation by this example is shown in drawing 46 - 
drawing 48 . Drawing 46 is the drawing of the completion condition of the assembly for explanation. It has the 
structure where the bolt 4602 is being fixed to the plate 4601. A bolt 4602 presupposes that components with 
a group and a plate 4601 is [ the direction with a group of a bolt 4602 ] 4603 with components with a group- 
ed. Processing is explained illustrating information used for drawing 47 R> 7 in the middle of count, such as a 
bounding box and a half-line. The bounding box 4701 of components with a group-ed and the bounding box 
4702 of components with a group are first computed by processing 4405 and processing 4406. Next, 
processing 4501 draws out half-lines 4707, 4708, 4709, and 4710 to the direction 4603 with a group, and an 
opposite direction from the top-most vertices 4703, 4704, 4705, and 4706 of the bounding box 4702 of 
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components with a group. Next, the intersections 4711, 4712, 4713, and 4714 of the bounding box 4701 of 
half-lines 4707, 4708, 4709, and 4710 and components with a group-ed are computed by processing 4502. 
Next, the distance between the starting point and an intersection, i.e., top-most vertices 4703 - an 
intersection 4711, top-most vertices 4704 - an intersection 4712, top-most vertices 4705 - an intersection 
4713, top-most vertices 4706 - an intersection 4714 are computed by processing 4503. Furthermore, in the 
case of maximum, therefore drawing 47 , let distance of top-most vertices 4703 - an intersection 471 1 be 
movement magnitude among the distance between the starting point and an intersection by processing 4504. 
Drawing 48 shows the condition of having moved the components 4602 with a group to the direction 4603 with 
a group, and the opposite direction with the movement magnitude 4801 computed by processing 4408. Thus, if 
the movement magnitude calculated by the processing flow shown in drawing 45 is used, components with a 
group can be arranged in the location with which the bounding box of components with a group and 
components with a group-ed does not lap, therefore components with a group and components with a group- 
ed can be separated, and components can be arranged. If this is applied in order of the assembly procedure, 
the exploded view of the whole assembly can be created automatically. 

[0028] The example of further others of this invention is shown below. In the exploded view listing device of 
drawin g 1 , drawing 2020 is a functional block diagram changed into the exploded view display program 2003 
which displayed the exploded view display program 110 on the components migration program 2002 with a 
group which took the direction of a look into consideration for the components migration program 109 with a 
group in the direction of a look into which it was inputted by the direction input program 2001 of a look while 
adding the direction input program 2001 of a look. The direction input program 2001 of a look incorporates 
directions and other programs of a user, and the look vector from a calculating machine from an input device 
101. From the direction input program 2001 of a look, the components migration program 2002 with a group in 
consideration of the direction of a look changes the location of the components which determined the 
movement magnitude of components from reception, and the configuration data 105, the assembly procedure 
data 106 and the direction vector of a look of an assembly, and read the direction vector of a look from the 
configuration data 105, and writes it in configuration data. 

[0029] The block diagram of one example of the components migration program 2002 with a group which took 
the direction of a look into consideration to drawing 21 is shown. The procedure sequential readout program 
201 reads the assembly procedure step of each in the assembly procedure data 106, and stores it in the 
components memory 202 with a group, and the direction memory 208 with a group. The direction 112 with a 
group expresses the direction of [ when attaching components with a group to components / finishing / 
assembly / already ], and expresses it with a unit vector. It is Va about this. It carries out. Moreover, the 
finishing components memory 204 with a group stores the list of components attached by the procedure step 
before a certain assembly procedure step. The projection program 2101 to the flat surface which makes the 
direction of a look a normal is the direction vector Ve of a look from the direction input program 2001 of a 
look. The direction vector Va with a group is read from reception and the direction memory 208 with a group, 
and it is the direction Ve of a look by the following formulas (3). Direction vector Va with a group to the flat 
surface made into a normal vector Projection vector **** It calculates. 
[0030] 
[Equation 3] 

****=(VexVa)/|VexVa|xVe — (3) 

It attaches from the finishing components memory 204 with a group, the list of ending components is read, and 
the inner product minimum value count program 2102 is the top-most vertices of those components, and the 
projection vector ****, An inner product is calculated and the minimum value in it is calculated. It is Dmin 
about this. It carries out. The inner product maximum count program 2103 reads the components attached 
from the components memory 202 with a group, and takes out the coordinate value of the top-most vertices 
of those components from the configuration data 105. Those points and projection vectors An inner 
product is calculated and the maximum in it is calculated. It is Dmax about this. It carries out. The components 
repositioning program 2104 with a group asks for movement vector V of components with a group by the 
following formulas (4). However, Dconst It is the clearance between the constant rates defined beforehand. 
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[0031] 
[Equation 4] 

V=(Dmin-Dmax-Dconst) *Va/(****-Va) — (4) 

And it is the location Mo of components with a group from the configuration data 105. Migration matrix Mv 
which was taken out and searched for from movement vector V This count written in the configuration data 
105 by making the applied value M into a new components location is based on the following formulas (2). 
[0032] 
[Equation 5] 
M=Mv*Mo — (2) 

The finishing components addition program 208 with a group adds the components with a group which changed 
the location to the finishing components memory 204 with a group. 

[0033] Next, the principle in which the components migration program 2002 with a group creates an exploded 
view using a concrete example is explained. Drawing 22 shows the condition that two components 2201 and 
2202 were assembled. Components 2201 consider as finishing components with a group, and components 2202 
consider as components with a group. A vector 2203 is the direction Va with a group of components 2202. It is 
shown. The direction vector Ve of a look In drawing 22 , it considers as the direction of [ from this side ] the 
other side at right angles to space. Drawing 23 is the direction vector Ve of a look. Direction vector Va with a 
group It is drawing which looked at the assembly of drawing 22 from the perpendicular direction, a vector 2301 
— the direction vector Ve of a look it is . Direction vector Vt perpendicular to the space of drawing 23 The 
direction vector Ve of a look A perpendicular and direction vector Va with a group Since it is perpendicular, it 
is the direction vector Ve of a look. Direction vector Va with a group It is the vector which normalized the 
vector calculated by the outer product. Therefore, Vt It asks by the following formulas (5). 
[0034] 
[Equation 6] 

Vt=(VexVa)/|VexVa| — (5) 

However, Vt It considers as the vector 2302 which goes to the other side from this side in drawing 23 . 
[0035] The direction Ve of a look Direction vector Va with a group to the flat surface made into a normal 
vector Projection vector **** In drawing 23 , it becomes the direction vector 2303. Projection vector **** Vt 
A perpendicular and the direction Ve of a look Since it is perpendicular, it is Vt. Ve It is the vector calculated 
by the outer product. However, Vt Ve Since it intersects perpendicularly, it is not necessary to normalize. If 
the above is summarized, it is the projection vector ****. It asks by the following formulas (6). 
[0036] 
[Equation 7] 

****=VtxVe=(VexVa)/|VexVa|xVe — (6) 

In the inner product minimum value count program 2102, the coordinate value of the top-most vertices of the 
attached components 2201 and the minimum value of the inner product of the projection vector 2303 are 
calculated. In the example of drawing 22 , an inner product with top-most vertices 2304 becomes min, and the 
value is set to 2305 as shown in drawing 23 . On the other hand, in the inner product maximum count program 
2103, the maximum of the inner product of the coordinate value of the top-most vertices of the components 
2202 with a group and the projection vector 2303 is calculated. In the example of drawing 22 , the inner 
product of top-most vertices 2306 and the projection vector 2303 serves as max, and the value is set to 2307 
as shown in drawing 23 . Next, if maximum 2307 is lengthened from the minimum value 2305, the value will 
become like 2308. It will be set to 2310 if the constant rate 2309 beforehand defined from the value of 2308 is 
subtracted. Since 2310 is the movement magnitude on a projection vector, it needs to calculate movement 
magnitude from which the result projected on the projection vector 2303 in the direction 2203 with a group is 
set to 2310. This should just break the movement magnitude 2310 of projection vector 2303 direction by the 
inner product of the projection vector 2303 and the ****** vector 2203. Thus, movement magnitude 2311 is 
calculable. If only movement magnitude 2311 carries out the parallel displacement of the components 2202 
with a group in the direction 2203 with a group, it will become like drawing 24 , and if it sees from a look, as 
drawing 25 shows, an exploded view without the lap parts of the finishing section 2201 with a group and the 
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components 2202 with a group will be obtained. 

[0037] The processing flow of the components migration program with a group which took the direction of a 
look into consideration to drawing 26 is shown. In processing 2601, the direction vector of a look is 
incorporated from the direction input program of a look. Let the components with a group of the 1st procedure 
step in assembly procedure data be finishing components with a group in processing 2602. In processing 2603, 
processing 2604 - processing 2610 are applied one by one about the last procedure step from the 2nd 
procedure step. In processing 2604, the current components with a group and the current direction with a 
group of a procedure step are read from procedure data with a group. In processing 2605, when [ parallel ] 
confirming whether the direction of a look and a direction with a group are parallel, since an outer product is 
set to 0, it considers as an error. By processing 2606, it is the direction **** with a projection group. It 
calculates by the above-mentioned formula (6). In processing 2607, all the top-most-vertices coordinates of 
components with a group are read from configuration data, each top-most vertices and the inner product of a 
direction with a projection group are calculated, and the maximum in the value is calculated. In processing 
2608, all the top-most-vertices coordinates of finishing components with a group are read from configuration 
data, each top-most vertices and the inner product of a direction with a projection group are calculated, and 
the minimum value in the value is calculated. In processing 2609, the location of components with a group is 
moved by the vector obtained applying a direction with a group to the value which broke the value which 
lengthened maximum from the minimum value and subtracted the constant rate further by the inner product of 
a direction with a group, and a direction with a projection group. If a movement vector is set to V, it will ask by 
the following formulas (4). 
[0038] 
[Equation 8] 

V=(Dmin-Dmax-Dconst)/(****-Va)*Va — (4) 

However, the minimum value of the inner product which calculated Dmin by processing 2608, and Dmax are 
the maximum of the inner product for which it asked by processing 2607, and Dconst. The clearance value of a 
constant rate, and Va A direction vector with a group, and The direction vector with a projection group 
and Va which were calculated by processing 2606 It is the direction vector with a group read by processing 
2604. In processing 2610, the components with a group which moved and changed into the decomposition 
condition are added to finishing components with a group. 

[0039] In this example, although the coordinate value of top-most vertices was used for inner product count 
with a projection vector, when it includes a curved surface, the coordinate value of the control point of a 
curved surface may also be used with a top-most-vertices coordinate value. Moreover, the top-most-vertices 
coordinate of the bounding box which is the polyhedron which includes the configuration of components may 
be used instead of top-most vertices or a control point. 

[0040] The detailed configuration 2701 of the example of further others of the components migration program 
109 with a group in drawing 1 and drawing 2 is shown in drawing 27 . The procedure sequential readout 
program 201 reads the assembly procedure step of each in the assembly procedure data 106, and stores it in 
the components memory 202 with a group, and the direction memory 208 with a group. The direction 112 with 
a group expresses the direction of [ when attaching components with a group to components / finishing / 
assembly / already ], and expresses it with a unit vector. It is Va about this. It carries out. Moreover, the 
finishing components memory 204 with a group stores the list of components attached by the procedure step 
before a certain assembly procedure step. The contact surface detection program 2702 reads components 
with a group from the components memory 202 with a group, reads finishing components with a group from the 
finishing components memory 204 with a group, and detects the contact surface between components with a 
group, and finishing components with a group with reference to the configuration data 105. 
[0041] The inner product minimum value count program 205 takes out the contact surface of components with 
a group, and finishing components with a group from the contact surface detection program 2702, calculates 
the inner product of the top-most vertices and installation direction, and calculates the minimum value in it. It 
is Dmin about this. It carries out. The inner product maximum count program 206 reads the components 
attached from the components memory 202 with a group, and takes out the coordinate value of the top-most 
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vertices of those components from the configuration data 105. The inner product of those points and a 
direction with a group is calculated, and the maximum in it is calculated. It is Dmax about this. It carries out. 
The components repositioning program 207 with a group asks for movement vector V of components with a 
group by the above-mentioned formula (1). And it is the location Mo of components with a group from 
configuration data. Migration matrix Mv which was taken out and searched for from movement vector V It 
writes in configuration data by making the applied value M into a new components location. This count is based 
on the above-mentioned formula (2). The finishing components addition program 208 with a group adds the 
components with a group which changed the location to the finishing components memory 204 with a group. 
[0042] Next, the principle in which the components migration program 109 with a group creates an exploded 
view using a concrete example is explained. Drawing 28 shows the condition that two components 2801 and 
2802 were assembled. Components 2801 consider as finishing components with a group, and components 2802 
consider as components with a group. The vector 2803 shows the direction with a group of components 2802. 
First, the contact surface detection program 2702 detects the contact surface between the finishing 
components 2801 with a group, and the components 2802 with a group, and as shown in drawing 29 , it 
acquires the bearing surface 2901 and die face 2902 of ****. In the inner product minimum value count 
program 205, the minimum value of the inner product of the coordinate value of the top-most vertices of a 
field 2901 and a field 2902 and the direction 2803 with a group is calculated. In the example of drawing 29 , the 
top-most vertices 3001 of a field 2901 and the inner product of the direction vector 2803 become min, and 
the value is set to 3002 as shown in drawing 30 . On the other hand, in the inner product maximum count 
program 206, the inner product of the coordinate value of the top-most vertices of the components 2802 with 
a group and the direction 2803 with a group is calculated. In the example of drawing 28 , the inner product of 
top-most vertices 3003 and the direction 2803 with a group serves as max, and the value is set to 3004 as 
shown in drawing 30 . Next, maximum 3004 is lengthened from the minimum value 3002, and movement 
magnitude will be set to 3006 if the constant rate 3005 defined further beforehand is subtracted. If only 
movement magnitude 3006 carries out the parallel displacement of the components 2802 with a group to the 
direction 2803 with a group, the exploded view with which the finishing section 2801 with a group like drawin g 
31 and the components 2802 with a group were separated will be obtained. 

[0043] In this example, although the top-most vertices of the contact surface were used for inner product 
count, a curved surface and a curved control point may also be used for inner product count with top-most 
vertices. Moreover, it asks for the bounding box which includes the contact surface beforehand instead of the 
top-most vertices of the contact surface, or a control point, and the top-most vertices of this bounding box 
may be used for inner product count with a direction vector with a group. Furthermore, a contact surface 
retrieval program may be included in the components migration program 2002 with a group in consideration of 
the direction of a look shown in drawing 21 , and the top-most vertices of the contact surface may be used 
for inner product minimum value count instead of the top-most vertices of components. 
[0044] Next, the configuration of the example of further others by this invention is shown in drawing 32 . 
Drawing 32 adds the tie line creation program 3201 which creates the tie line with which correspondence of 
the contact surface of components with a group and the contact surface of finishing components with a group 
is expressed to the components migration program 2701 with a group equipped with the contact surface 
detection program of drawing 27 . Actuation of the tie line creation program 3201 is explained using drawing 33 
and drawing 34 . The tie line creation program 3201 calculates reception, for example, the center of gravity, for 
the contact surface from the contact surface detection program 2702. In the example of drawing 33 , the 
contact surface 2901 is passed from the contact surface detection program 2702, and a center of gravity 3301 
is searched for. Moreover, the point 3302 that only the movement vector 3006 moved the movement vector 
3006 of components with a group from the components repositioning program 207 with a group in the center 
of gravity 3301 of reception and the contact surface is searched for. And the segment which connects 
between a point 3301 and points 3302 is added to the configuration data 105. ** [ a display of this / display / 
like drawing 34 / with an exploded view / the tie line 3401 showing correspondence of the contact surface of 
components with a group and the contact surface of finishing components with a group ] Although the 
alternate long and short dash line expressed the tie line 3401 by drawing 34 , it may be displayed by the size 
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of a different color from the line showing a configuration, or a line. 
[0045] In case the movement vector of components with a group is calculated in the example described so far, 
it is the clearance Dconst between constant value. Although used, this clearance may be calculated from the 
direction vector of a look, and a direction vector with a group. 

[0046] Drawing 35 shows the example in the case where the clearance between components with a group and 
finishing components with a group is constant value, and the case of calculating from the direction vector of a 
look, and a direction vector with a group. Let the direction of a look be a vector 3501. A clearance will be set 
to 3505 supposing it attaches components 3502 and components 3503 in the direction 3504 with a group. In 
this case, since the direction 3504 with a group is perpendicular to the direction 3501 of a look, the clearance 
3507 on the appearance seen from [ 3501 ] the look becomes equal to the actual clearance 3505. However, 
although a clearance is set to 3511 and it is the same magnitude as 3505 when attaching components 3508 
and components 3509 in the direction 3510 of assembly, the apparent clearance 3512 seen from [ 3501 ] the 
look becomes small compared with 3507. If an apparent clearance becomes small, components will be able to 
approach and it will become unclear as an exploded view. An apparent clearance becomes so small that a 
direction with a group and the direction of a look approach in parallel. Then, for example, clearance Dconst It 
calculates like a degree type (7). 



[0048] However, Va A direction vector with a group, and Ve The direction vector of a look and C are taken as 
a forward constant. For example, when attaching the components 3513 and components 3514 in drawing 35 R> 
5 in the direction 3515 with a group, for the apparent die length 3517 of the vector 3516 of die length 1 parallel 
to the direction 3515 with a group, the die length of 3518 is Va. Ve Since it becomes the absolute value of an 
inner product, it becomes the denominator of the above-mentioned formula (7). Therefore, if a clearance 3519 
is calculated by the above-mentioned formula (7), it is not based on the relation between the direction of 
assembly, and the direction of a look, but sees, and the upper clearance 3520 can be maintained at constant 
value C. 

[0049] Next, depending on the structure of an assembly, it cannot attach one component at a time, but since 
it may not be assembled if it does not attach after assembling the subassembly which assembled some 
components, below, an example in case there is a subassembly is explained. First, the example of such an 
assembly is shown in drawing 49 . The assembly shown in drawing 49 consists of three components of 
components 4901, 4902, and 4903. In the case of such an assembly, it cannot assemble in order of 
components 4901, 4902, and 4903. After placing components 4901 first and assembling components 4902 and 
components 4903, it must attach to components 4901. 

[0050] Such assembly procedure data of an assembly can be expressed like drawing 50 . Components level 
expresses the depth from the root 5101 when expressing the subassembly relation of an assembly with the 
tree structure, as shown in drawing 51 . Therefore, the level of the subassembly to which, as for 1 and the 
components level of components 4902 and 4903, the components level of components 4901 assembled 2 and 
components 4902 and 4903 is set to 1. 

[0051] The flow chart of one example of the approach of creating an exploded view from assembly-sequence 
data which have a subassembly in the middle of the assembly by this invention is shown in drawing 52 . In 
processing 5201, the configuration data which consist of a components location in the configuration and 
assembly completion condition of components which constitute an assembly are inputted. In processing 5202, 
the assembly procedure data which consist of an assembly sequence and components with a group as shown 
by drawing 50 , the direction of assembly, and components level are inputted. In processing 5203, the 1st 
component with a group of assembly procedure data is set as a part list with a group-ed. In processing 5204, 
5205 or less-processing processing is applied in order about the last components with a group from the 2nd 
components with a group of assembly procedure data. In processing 5205, components with a group judge 



[0047] 
[Equation 9] 




c 



- (7) 
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whether they are the components of the beginning of a subassembly. For example, when it expresses a 
subassembly with components level like drawing 50 , and the components level of components with a group is 
larger than the components level of the components with a group in front of one, it becomes the components 
of the beginning of a subassembly, and by processing 5205, it is yes. It branches to the direction and 
processings 5206 and 5207 are performed. When components level is the same, when smaller than the level of 
front components with a group, it branches to the direction of no and processings 5208-521 1 are performed. 
In processing 5206, the contents of the current part list with a group-ed are pushed to the stack for the 
components preservation with a group-ed. In processing 5207, after emptying a part list with a group-ed, 
current components with a group are set as a part list with a group-ed. By processing 5206 and processing 
5207, the information on the components attached until now is saved temporarily, and the preparation which 
creates the exploded view about the assembly of a subassembly is completed. In processing 5208, the 
arrangement location of the components with a group in a decomposition condition is calculated from the 
direction with a group of the configuration data of components with a group, and components with a group-ed, 
and components with a group. The count approach is as the old example having described. In processing 5209, 
components with a group are arranged in the arrangement location calculated by processing 5208. In 
processing 5210, current components with a group judge whether they are the components of the last of 
subassembly assembly, and if it is the last components, it will branch to processing 521 1. When current 
components with a group are not components of the last of subassembly components, it branches to the 
direction of no and branches to processing 5212. For example, when it expresses a subassembly with 
components level like drawing 50 , and the components level of the present components with a group is larger 
than the level of the components with a group after one, it becomes the components of the last of 
subassembly assembly. In processing 5211, the components group which carried out pop [ of the components 
with a group-ed pushed at the end ], and carried out pop to the stack for the components preservation with a 
group-ed is set as a current part list with a group-ed. In processing 5212, components with a group are added 
to a part list with a group-ed. After applying processing 5205 to all the components with a group of assembly 
procedure data by processing 5204, the configuration data after migration are displayed by processing 5213. 
Thereby, an exploded view is displayed. 

[0052] The stack for the components preservation with a group-ed is realized in the table which consists of a 
column of a stack pointer 5301 and the components name 5303 as shown in drawing 5353 , and the 
components number 5302. A stack pointer 5301 saves the number of the part lists with a group-ed stored in 
the current stack. If a part list with a group-ed is newly pushed, only one stack pointer is added and the list of 
the number of components and components names is stored in the 3rd line 5304 in the line which made the 
value of the stack pointer after addition the index, and this case. On the contrary, when carrying out pop from 
a stack, while taking out the components name list of lines which made the value of a stack pointer 5301 the 
index, the line is deleted from a table and only one value of a stack pointer 5301 is subtracted. In the example 
of drawing 53 , since the value of a stack pointer 5301 is 2, the components name C is taken out from the 
second line 5305, this line 5305 is deleted, one value of a stack pointer 5301 is subtracted, and it is referred to 
as 1. Thus, the list of components names memorized later can be issued for the beginning. 
[0053] The situation of the exploded view creation when applying processing of drawing 52 to the data of 
drawing 49 and the assembly procedure data of drawing 50 R> 0 is explained using drawing. Configuration data 
drawing 49 and assembly procedure data drawing 50 are inputted by processings 5201 and 5202. Next, 
activation of processing 5203 sets the components 4901 with a group of the assembly procedure data of the 
beginning of drawing 50 as a part list with a group-ed. It confirms whether to be the components of the 
beginning of subassembly assembly by processing 5205 about the following components 4903 with a group. 
Although the level of the components 4901 with a group in front of one is 1, it turns out that the components 
level of the current components 4903 with a group is 2, and it is the beginning of subassembly assembly since 
the components level of current components with a group is larger. Then, 4901 is stored in the stack for 
components with a group-ed in the contents of the part list with a group-ed, and this case by processing 
5206. And let the current components 4903 with a group be components with a group-ed by processing 5207. 
Then, a loop formation is carried out by processing 5204, and 5205 or less processing is applied to the 
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components 4902 with a group. First, it confirms whether to be the beginning of a subassembly by processing 
5205. Both the components level of the components 4903 with a group in front of one and the components 
level of the current components 4902 with a group are the same at 2. Therefore, since it is not the 
components of the beginning of subassembly assembly, it branches to no, and it progresses to processing 
5208. Here, the arrangement location of a decomposition condition is calculated using the configuration data of 
the components 4902 with a group, and the components 4903 with a group-ed, and the direction data of 
assembly of the components 4902 with a group. The condition of having moved 4902 by processing 5209 based 
on the count result is shown in drawing 54 . Next, it investigates whether it is the last of subassembly 
assembly by processing 5210. The components level of components 4902 is 2, and since the components level 
of the following components 4902+4903 with a group is 1, they are the components of the last of subassembly 
assembly. Therefore, yes It branches to the direction, pop [ of the components 4901 ] is carried out from a 
components stack with a group-ed, and it sets to a part list with a group-ed. Then, a loop formation is carried 
out by processing 5204, and 5205 or less processing is applied to the components 4902+4903 with a group. In 
the components 4902+4903 with a group, assembling and attaching two components 4902 and 4903 is shown. 
In processing 5205, the components level of components 4902+4903 is 1, and the components level of the 
components 4902 with a group in front of one is 2, and is not the components of the beginning of subassembly 
assembly. Therefore, it branches to no and progresses to processing 5208. Here, it asks for the location in the 
condition of having decomposed 4902 and 4903 by using components 4901 as components with a group-ed, 
having used as components with a group the location and configuration data of 4902 and 4903 of a 
decomposition condition which were calculated by the front loop formation, and 4902 and 4903 are moved by 
processing 5209. This condition is shown in drawing 55 . The exploded view of the assembly procedure data 
which have subassembly assembly as mentioned above can be created. 

[0054] Although the example which expresses a subassembly with components level like drawing 50 as 
assembly procedure data with subassembly assembly was shown, the flag which shows the existence of 
subassembly assembly to assembly procedure data like drawing 56 is formed, and when a flag is 0, it is good 
also as those with subassembly assembly at subassembly assembly nothing and the time of 1. The assembly 
procedure of subassembly assembly prepares and expresses another assembly procedure data like drawing 
57 . Correspondence with the components 4904 with a group with the subassembly assembly of drawing 56 
and the assembly procedure data of subassembly assembly can take correspondence by investigating 
coincidence of a components name with a group and a subassembly name by memorizing the subassembly 
name to assembly procedure data. Such at the time of the expression of assembly procedure data, the 
judgment of being the beginning of subassembly assembly serves as the case where a subassembly flag is 1. 
Moreover, the assembly procedure data which are the same subassembly name as a components name with a 
group are searched, and let the first component with a group be new components with a group-ed. The 
judgment of being the last of subassembly assembly is judged by whether it reached to the last of the order 
data of assembly. 

[0055] Next, the exploded view listing device shown in drawing 1 shows signs that the assembly procedure of 
an assembly is created, using a concrete example. Drawing 36 is the structure of the assembly used for 
explanation. The assembly consists of components 3601, components 3602, components 3603, and 
components 3604. An example of the assembly procedure which the user inputted into drawing 37 is shown. 
Components 3601 are placed first, then, components 3602 are attached from the upper part, and then this 
attaches components 3603 from width, and, finally attaches components 3604 from the upper part. If an 
exploded view is created by the exploded view listing device according this to this invention, it will become like 
drawing 37 . For the user who looked at drawing 37 , it is a solution or ** that components 3601 become 
obstructive and are not attached although it is going to attach components 3603 from width. Since 
components 3603 are attached in components 3601 only from the upper part, a user gives directions to the 
assembly procedure input program 108, and changes the installation direction 3901 of components 3603 into 
installation from the upper part like the assembly procedure of drawing 39 . If an exploded view is created and 
the components migration program 109 with a group is displayed by the exploded view display program 110 by 
starting based on the assembly procedure of drawing 39 , it will become like drawing 40 . When drawing 4040 is 
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seen, for a user, it is a solution or #* that components 3602 become obstructive and components 3603 are 
not attached since components 3603 are attached after attaching components 3602. Then, a user gives 
directions to the assembly procedure input program 108, and changes the procedure step 4101 with a group of 
components 3603 before the assembly procedure step 4102 of components 3602 like the assembly procedure 
of drawing 41 . If an exploded view is created and the components migration program 109 with a group is 
displayed by the exploded view display program 110 by starting based on the assembly procedure of drawin g 
4J_ , it will become like drawing 42 . When drawing 42 is seen, it is a solution or ** that there is no fault which 
components collide with in the middle of assembly. Thus, an assembly procedure is inputted and a right 
assembly procedure is obtained by repeating creating an exploded view. 

[0056] In addition, here shows an example of the modification approach of the assembly procedure using the 
exploded view by this invention to drawing 58 further. The configuration data which consist of a components 
location in the configuration and assembly completion condition of components which constitute the assembly 
which creates an exploded view from processing 5801 are inputted. In processing 5802, an assembly sequence, 
components with a group, and the assembly procedure data that consist of assembly are inputted. In 
processing 5803, the components location of a decomposition condition is computed from builtup type-like 
data and assembly procedure data. In processing 5804, a part shape is displayed on the components location 
in the decomposition condition computed by processing 5803, and it displays as an exploded view. In 
processing 5805, it is asked to a user whether there is any modification of an assembly procedure. A user 
inputs the existence of the need for modification using input devices, such as a keyboard and a mouse. When 
there is no need for modification, procedure modification processing is ended. Processing 5806 is performed 
when modification is required. Directions of procedure modification are asked to a user in processing 5806. A 
user inputs components to be changed and the contents of modification using a keyboard or a mouse. The 
components for [ two or more ] modification are directed, and assembly procedure data are changed in 
processing 5807 based on the modification directions which the user inputted. There are directions which 
specify two components, for example and replace the assembly sequence of the component as modification 
directions. Moreover, as another example, there are directions which insert a procedure in the order the front 
stirrup of the components specified independently instructed the components for modification to be later after 
carrying out sequential directions, plurality and. 

[0057] The example of activation of the assembly-sequence edit approach shown in drawing 59 - drawing 63 
by drawing 58 is shown. Drawing 59 is the example of the configuration data inputted by processing 5801. An 
assembly consists of four components of components 5901, 5902, 5903, and 5904 in this example. Drawing 60 
is the example of the assembly procedure data inputted by processing 5802. This assembly procedure data 
expresses the assembly procedure which places components 5901 first, then attaches components 5902 from 
-Y shaft orientations, then attaches components 5903 from -Y shaft orientations, and finally attaches 
components 5904 from -Y. Drawing 61 is the exploded view generated by processing 5801 and processing 
5804. The assembly procedure modification menu 6101 is displayed by processing 5805, and a user changes 
with a mouse and chooses a command 6102. Control moves to processing 5806 by this, and modification 
directions are inputted. For example, in the case of an exchange command, two components 5903 and 
components 5904 are directed. If it does so, the sequence of the components 5902 in assembly procedure 
data and components 5903 will be replaced by processing 5807. The assembly procedure data after changing 
into drawing 62 are shown. The result which calculated the arrangement location by processing 5803 using the 
configuration data inputted by the assembly procedure data after modification and processing 5801, and was 
displayed by processing 5804 becomes like drawing 63 . The assembly procedure modification menu 6101 is 
again displayed by processing 5805 after displaying the exploded view after modification. Here, a user will input 
modification directions by processing 5806, if the migration command 6103 is chosen. In the case of a 
migration command, the components for sequence migration and the components of a migration place are 
directed on an exploded view, and it directs with a menu whether to move in front of migration place 
components, or move to behind in it. For example, on drawing 63 , it directs in order of components 5903 and 
components 5904 as sequence modification components, and then 5902 is directed as migration place 
components. And a "front" is chosen from a menu 6301. In processing 5807, according to the modification 
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directions inputted by processing 5806, components 5903 and components 5904 are moved in front of 
components 5902 in this order, consequently assembly procedure data like drawing 64 are obtained. If an 
arrangement location is calculated by processing 5803 and it displays by processing 5804 based on the 
assembly procedure data of drawing 64 , the configuration data of drawing 5959 , and arrangement data, an 
exploded view as shown in drawing 6565 will be obtained. When it is not necessary to display a menu 6101 by 
processing 5805 and a user does not need to change an assembly sequence any more, termination 6104 is 
chosen and edit processing is ended. 

[0058] Thus, on an exploded view, while directions of components will become easy since components are 
disassembled if an assembly procedure is directed on an exploded view, since components are located in a line 
in order of the assembly sequence, grasp of the assembly sequence of components becomes easy. Therefore, 
it is easier to change an assembly sequence on an exploded view rather than it changes sequence in the state 
of assembly completion. 

[0059] As mentioned above, if there are configuration data and assembly procedure data at least, since the 
automatic creation of the exploded view can be carried out according to the example of this invention, it is 
effective in reducing the man day of exploded view creation. 

[0060] Moreover, since what is necessary is just to calculate the inner product of at most six top-most 
vertices and direction vectors with a group about one component by using the top-most vertices of the 
bounding box which includes a part shape instead of the top-most vertices of a part shape, or a control point, 
the effectiveness that an exploded view can be created is in a high speed. 

[0061] Furthermore, since the components taken into pieces in the exploded view again by using the direction 
of a look of an exploded view for movement magnitude count of components with a group can create drawing 
which does not have a lap seemingly, it is effective in the ability to create the exploded view which is easy to 
understand. 

[0062] Moreover, since drawing which has arranged seemingly the components taken into pieces in the 
exploded view by movement magnitude count of components with a group requiring with the direction of a look 
of an exploded view at equal intervals can be created, it is effective in the ability to create the exploded view 
which is easy to understand. 

[0063] Moreover, since the field which contacts in the state of assembly can be connected by the line on an 
exploded view, it is effective in the ability to create the exploded view the direction of assembly is easier to 
understand. 

[0064] Moreover, since an exploded view can be created easily, assembly procedure data are inputted, the 
exploded view is displayed, it is seen, the fault of an assembly procedure is found, and it is effective in the 
activity of correcting assembly procedure data becoming possible by little time and effort, and planning of the 
assembly procedure in the production process of a product becoming easy. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the exploded view listing device which is one example of this invention. 
[Drawing 2] It is the detail block diagram of the components migration section with a group in the example of 
drawing 1 . 

[Drawing 3] It is the state diagram of an assembly. 

[Drawing 4] It is drawing explaining the principle of operation of the components migration section with a group 
shown in drawing 2 . 

[Drawing 5] It is drawing explaining the principle of operation of the components migration section with a group 
shown in drawing 2 . 

[Drawing 6] It is drawing showing the procedure of the components migration section with a group. 
[Drawing 7] It is the state diagram of other assemblies. 

[Drawing 8] It is drawing showing the data configuration of assembly procedure data. 

[Drawing 9] It is drawing explaining actuation of the components migration section with a group to the 

assembly shown in drawing 7 . 

[Drawing 10] It is drawing explaining actuation of the components migration section with a group to the 
assembly shown in drawing 7 . 

[Drawing 1 1] It is drawing explaining actuation of the components migration section with a group to the 
assembly shown in drawing 7 . 

[ Drawing 12] It is drawing explaining actuation of the components migration section with a group to the 
assembly shown in drawing 7 . 

[Drawing 13] It is the exploded view created according to one example of this invention to the assembly shown 
in drawing 7 . 

[Drawing 14] It is drawing explaining actuation of the components migration section with a group to the 
assembly of a three-dimensions configuration. 

[Drawing 15] It is an exploded view based on the three-dimensions configuration data created according to 
one example of this invention. 

[Drawin g 16] It is drawing explaining actuation of one example of the components migration section with a 
group. 

[Drawing 1 7] It is the exploded view created according to one example of this invention shown in drawing 16 . 
[Drawing 18] It is the detail block diagram of the components migration section with a group of the exploded 
view listing device which are other examples of this invention. 

[Drawing 19] It is drawing showing an example of the bounding box which includes a part shape. 
[Drawing 20] It is the block diagram of the exploded view listing device which are other examples of this 
invention. 

[Drawing 21] It is the detail block diagram of the components migration section with a group shown in drawing 
20 . 

[Drawing 22] It is the state diagram of an assembly. 

[Drawing 23] It is drawing explaining the actuation of the components migration section with a group shown in 
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drawing 22 . 

[Drawing 24] It is drawing explaining the actuation of the components migration section with a group shown in 
drawing 22 . 

[Drawing 25] It is the exploded view created according to one example of this invention. 

[Drawing 26] It is drawing showing the procedure of the components migration section with a group shown in 

drawing 22 . 

[Drawing 27] It is the detail block diagram of the components migration section with a group of the exploded 
view listing device which are other examples of this invention. 
[Drawing 28] It is the state diagram of an assembly. 

[Drawing 29] It is drawing showing the example of the contact surface of an assembly. 

[Drawing 30] It is drawing explaining the actuation of the components migration section with a group shown in 
drawing 27 . 

[Drawing 31] It is the exploded view created according to one example of this invention. 

[Drawing 32] It is the detail block diagram of the components migration section with a group of the exploded 

view listing device which are other examples of this invention. 

[Drawing 33] It is drawing explaining the principle which creates the tie line of the contact surface. 
[Drawing 34] It is an exploded view containing the tie line created according to one example of this invention. 
[Drawing 35] It is drawing which explains the principle of the approach of determining the clearance between 
components, according to the direction of a look. 
[Drawing 36] It is the state diagram of an assembly. 

[Drawing 37] It is drawing showing the data configuration of assembly procedure data. 

[Drawing 38] It is the exploded view created with the equipment of one example of this invention. 

[Drawing 39] It is drawing showing the data configuration of assembly procedure data. 

[Drawing 40] It is the exploded view created with the equipment of one example of this invention. 

[Drawing 41] It is drawing showing the data configuration of assembly procedure data. 

[Drawing 42] It is the exploded view created with the equipment of one example of this invention. 

[Drawing 43] It is the processing flow Fig. of the exploded view creation approach which is one example of this 

invention. 

[Drawing 44] It is the processing flow Fig. of the exploded view creation approach of the example shown in 
drawing 18 . 

[Drawing 45] It is the detail flow Fig. of step 4407 of drawing 44 . 
[Drawin g 46 ] It is the state diagram of an assembled product. 

[Drawing 47] It is drawing where the bounding box and the half-line were added to the assembled product. 
[Drawing 48] It is drawing showing the condition after arrangement spotting. 

[Drawing 49] It is drawing showing the configuration data of an assembly with subassembly assembly. 
[Drawin g 50] It is the data block diagram of assembly procedure data with subassembly assembly. 
[Drawing 51] It is drawing which expressed the assembly according to the tree structure. 
[Drawing 52] It is drawing showing the procedure of the exploded view creation approach corresponding to the 
subassembly assembly which is other examples of this invention. 

[Drawin g 53] It is the data block diagram of the stack for components with a group-ed. 

[Drawing 54] It is drawing which expresses a condition in the middle of exploded view creation. 

[Drawing 55] It is drawing showing the final state of exploded view creation. 

[Drawing 56] It is the data block diagram of assembly procedure data with subassembly assembly. 

[Drawing 57] It is the data block diagram of assembly procedure data with subassembly assembly. 

[Drawing 58] It is drawing showing the procedure at the time of editing the assembly procedure on the 

exploded view which are other examples of this invention. 

[Drawing 59] It is the state diagram of an assembly. 

[Drawin g 60] It is the data block diagram of assembly procedure data. 

[Drawing 61] It is drawing explaining the directions approach of the assembly procedure edit on an exploded 
view. 
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[Drawing 62] It is the data block diagram of the assembly procedure data after assembly procedure edit 
[Drawing 63] It is an exploded view after assembly procedure edit. 

[Drawing 64] It is the data block diagram of the assembly procedure data after assembly procedure edit 
[Drawing 65] It is an exploded view after assembly procedure edit 
[Description of Notations] 

101 [ — An output unit, 105 / — Configuration data, 106 / — Assembly procedure data, 107 / — A 
configuration data input program, 108 / — An assembly procedure input program, 109 / — A components 
migration program with a group, 110/ — An exploded view display program, 111 / — Components data with a 
group 112/ — Direction data with a group. ] — An input device, 102 — An arithmetic unit, 103 — A store, 
104 
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[Drawing 4] 




[Drawing 7] 




[Drawing 8] 
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[Drawing 1 1] 
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[Drawing 12] 
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